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DISTRICT OF MASSACHUSETTS, to ¥riT : 

JHstrict Clerk's Office, 

BE IT REMEMBERED, that on tho twonty-fiflh day of May , A. D. 
1836y and in the 6fliethyear of the Independence of the linked States 
of Americai Warren Colburn. of the said diatrict, has deposited in 
this office the title of a book, the right whereof ho elaims as author, in 
the words following, to wit : 

'* Arithmetic upon the Indactive Method of Instraction : being a 
Sequel to Intellectual Arithroetic. By Warren Colburn, A. M." 

In conformity to the Act of the Congress of the United States, en- 
titled, " An act for the encouraf^cment of learning, by securing the 
copies of maps, charts, and books, to the authors and proprietors of 
such copies, during the times therein mentioned ;'* and also an act, en- 
titled, <* An net supplementary to an act, entitled. An act for the en- 
couragement of learning, by securing the copies of maps, charts, and 
books, to tl)e authors and proprietors of such copies, during the times 
therein mentioned ; and cxtendmg the benefits thereof to the arts ot 
iJesigning, engraving, and etching, historical and other prints " 

JNO. W. DAVIS, 

CUrk of the District of Massachusetts. 




RECOMMENDATIONS. 



I*rom B. A. Gould, Principal of the Pablie Latin School, Boston. 

Boston, 2Sid OeL, 1822. 
' Deab Sir, 

I have been highly gratified ^-%y the examination of the second 
part of your Arithmetic. The principles of the science are unfolded, 
and its practical uses explained with great perspicuity and simplicity. 
I think your reasonings and illustrations are peculiarly happy and 
q^ginal. This, together with your " First Lessons," forms the most 
lucid and intelligible, as well as the most jscientific system of Arith- 
metic I have ever seen. — Its own merits place it beyond the need of 
commendation. 

With much esteem, 

Sir, your obedient servant, 

B. A. GOULD. 
Mr. Warren Colburn. 



From G. B. Emerson, Principal of the English Classical Schooi, 

Boston. 

Boston, 72d Oct^ 1822. 
Oear Sir, 

I have carefully examined a large portion of your manuscript, 
and do not hesitate to recommend it very highly to every person who 
wishes to tea^M|^hmetic intelligibly. The arrangement is very 
much better,;^^^Blanations more convincing, and the rules, from 
the mode in J^^^Bey are introduced, are clearer and simpler, than 
can be found^Bl^book on the subject with which I am acquainted. 

I am, with great respect, 

Tours, &c. 

G. B. EMERSON 

Mr. Waaexn CoLBuxir 
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PREFACE. 



It will be eztremdly useful, though not ^hiolutely necessary, for 
pupils oi' every age to study the << First Lessons,** previous to eeuii- 
mencing this treatise. There is an intimate connexion betvireen the 
two, though this is not dependent on the other. It is hoped that this 
will be found less difficult than other treatises on the subject, for those 
who have not studied the ** First Lessons.** 

Pupils may commence the ** First Lessons**^to advantage, as soon a» 
they can read the examples ; and even before they can read, it will 
be found very useful to ask them questions from it. This may be done 
by other pupils who have already studied it. Those who commence 
early, may generally obtain sufficient knowledge of it by the time they 
are eight or nine years old. They may then commence this. 

This Sequel consists of two parts. The first contains a course of 
examples for the illustration and application of the principles. The 
second part contains a developement of the principles. The articles 
are numbered in the two, so as to correspond with each other. The 
two parts are to be studied together, when the pupil is old enough to ' 
comprehend the second part by reading it himself. When he has 
performed all the examples in an article in the first part, he should be 
required to recite the correspondmg article in the second part, not 
verbatim, but to ^ive a good account of the reasoning. When the 
principle is Well utider^ood, the rules which are printed in Italics 
should be committed to memory. At each recitation, the first thing 
should be to require the pupil to give a practicayM|^^^ivolv]ng 
the principle to be explained, and then an expIanj^^^^HrprincipIe 

When the pupil is to leatn the use of figures fof^^nrst time, it is 
best to explain to him the nature of them as in Art. I., to about three 
or four places ^ and then require him to write some numbers. Then 
give him some of the first examples in Art. II., without telling him 
what to do. He will discover what is to be done, and invent a way 
to do it. Let him perform several in his own way, and then suggest 
/tpae jnetB0d a Utile different from his, and nearer the commoiPs 
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method. If he readily comprehends it, he wili be pleafod with it, 
and adopt it. If he does not, his mind is not yet prepared §bf it, and 
should be allowed to continue his own way longer, and then it ibould 
be suggested again. After he is familiar with that, suggest another 
method, somewhat nearer the common method, and so 00, until he 
learns the best method. Never urge him to adopt any method until 
he understands it, and is pleased with it. In some of the articles, it 
may perhaps be necessary for young pnpild to perfbrm more examples 
than are given in the book. 

. When the pupil is to commence multiplication, give him one of tlie 
first examples in Art. III., as if it were an example in Addition. He 
will write it down as such. But if he is familiar with the " First 
Lessons," he will probably perform it as raoltiplieatton without Ifnov;- 
ing it. When he does this, suggest to him, that he need not write the 
number but on6e. Afterwards recommend to him to write a number 
lo show how many times he repeated it, lest he should forget il 
Then tell him that it is Multiplication. Proceed in a similar manner 
with the other rules. 

One general maxim to be observed with pupils of every age, is 
never to tell them directly how to perform, any ezunple. ~ If a pupiJ 
is unable to perfbrm an example, it is generally becausa he does noi 
Iblly comprehend the objeet of it. The object should be explained, 
and some questions asked, which will have a tondetmy to recal the 
principles necessaiy. If this does not succeed, his mind is not pre- 
pared for it, and he must be required to examine it more by himself, 
and to review some of the principJeB which it involves. It is useless 
for him to perftvui it befbre his mind is prepared for it. After hfi has 
been told, he is satisfied, and will not be willing to examine the 
principle, atid he will be no better prepared fbr another ease of the 
same hiiid, than he was\>efore. When the pupil knows that he is not 
to be told, he learns to depend on himself; and when he ence^mn* 
treets the haMt of <indef Manduig what he does, he will not easily be 
^evailc»d im to doan y thing which he does not understand, 

Several ^l||HBbons induce thift author to think, that when a 
principle is ^f^^Hb^^ practical questions shovld first be proposed, 
care be^ng talcRNrselect such as will show the combinatioii in tlie 
simplest manner, and that the numbers be so smah that the operation 
shall not be difficult. When a proper idea Is formed of the nature 
and use of the combination, the method of solving these question? 
with large numbers should be attended to. This method, on trial 
has sodeeeded beyond his expectations. Fraett^al exaOL^^VM^^^c^ ^^^^ 
siiG# 6t cHMe the object to be ftetoinfliEak«&| Vm. \^«^ f!M^ ^aec^ 
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the tmagioation in unfbldiiQ^ the principle and discovering the opom 
tioDs requisite for the eolation. 

This principle is mado the basis of this treatise ; viz. 'whenever a 
new combination is introduced, it is done with practical examples, . 
proposed jn such a manner as to show what it is, and as much as 
possible, how it is to be performed. The examples are so small that 
(he pupil may easily reason upon them, and that there will be no 
difficulty in the operation itself, until the combination is well under- 
stood. In this way it is believod that the leading idea which the 
pupil will obtain of each combination, will be the effect which will be 
produced by it, rather than how to perform it,, though the latter vriii 
bo sufficiently well understood. 

The second part contains an analytical developement of the princi- 
ples. Almost all the examples used for this purpose are practical. 
Care has been taken to make every principle depend as little as 
possible upon others. Young persons cannot well follow a cqurse of 
reasoning where one principle is. built upon another. Besides, a prin- 
ciple b always less understood by every one, in proportion as it is 
made to depend on others. 

In tracing the principles, several distinctions have been made which 
have not generally been made. They are principally in division of 
whole numbers, and in division of whole numbers by fractions, and 
fractions by fmctibns. There are some instancea also of combinations 
being classed together, which others have kept separate. 

As the purpose is to give the learner a knowledge of the principles, 
it is necessary to have the variety of examples under each principle 
as great as possible. The usual method of arrangement, according to 
subjects, has been on this account entirely rejected, and the arrange- 
ment has been made according to principles. Many different subjects 
come under the same principle ; and different parts, of the same sub- 
ject frequently come under different principles. When the principles 
are well understood, very few subjects will require a particular rule, 
and if the pupil is properly introduced to them, he will understand 
thom better without a rule than with one. BesiddBJ iBiiiilff be better 
prepared for the cases which occur in business, {MHpi be obliged 
to meet them there without a name. The differ^pRnfects, as they 
are generally arranged, often embarrass the learner. When he meets 
with a name with whi<^o ho is not acquainted, and a rale attached to 
it, he is frequently at a loss, when if he saw the example without the 
name, he would not hesitate at all. t 

The manner of performing examples will appear new to many, but 
H will be found much more agreeable to the practice of men of busi- 
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' ness, and men of seiencd generally, than those commonly found in 
books. This is the method of those that understand the subject The 
Others were invented as a substitute for understanding. 

The rule of three is entirely omitted. This has been considered 
iTseless in France, for some yeais, thouffh it has been retained in their 
books. Those who understand tMe principles sufficiently to compre- 
hend the nature of the rule of three, can do much better without it 
than with it, for when it is used^ it obscnreSi rather than illustrates, 
the subject to which it is applied. The principle of the rule of three 
is similar to the combinations in Art. XVI. 

The rule of Position has been omitted. This is an arti6cial rule, 
the principle of which cannot be well understood without the aid of 
Algebra : and when Algebra is nnderstood, Positi6n is useless. Be-^ 
sides, all the examples which can be' performed by PosilioBy may be 
performed much more easily, and in a manner perfectly inte]li|fible, 
without it. The manner in which they are performed is similar to 
that of Algebra, but without Algebraic notation. The principle of 
false position, properly so called, is applied only to questions where 
there are not sufficient data to solve them directly. 

Powers and roots, though arithmetical operations, come more pso* 
perly witiiin the province of Algebra. • 

There are no answers to the examples .given in the book. A key is 
published separately for teacherSi containing the answers and solutions 
of the most difficult examples. 
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ARITHMETIC* 



PART I. 



ADDITION. 

The student may perform the followmg examples in hit 
mind. 

1,. James has 3 cents and Charles has 5 ; how many have 
they both? 

2. Charles bought 3 bunn.« for 16 c^nts, a quart of cher* 
ries for 8 cents, and 2 oranges for 12 (&ents ; bow many cents 
did he lay out ? 

3. A man bought a hat for 8 dollars, a coat for 27 dollars, 
a pair of boots for 5 dollars, and a vest for 7 dollars ; how 
many dollars did the whole come to I 

4. A man bought a firkin of butter for 8 doSars, a quarter 
of veal for 45 cents, and a barrel of cider for 3 dollars and 25 
cents ; how much did he give for the whole 1 

5. A man sold a horse for 127 dollars, a load of hay for 16 
dollars, and 3 barrels of cider for 12 dollars ; how much did< 
he receive for the whole t 

6. A man travelled 27 miles in one day, 15 miles the next 
day, and 8 miles the next ; how many miles did he travel in 
the whole 1 

7. A man received 42 dollars and 37 cents of one person, 
4 dollars add 68 cents of another, and 7 dollars and 83 cents 
of a third ; how much did he receive in the whole ? 

8. I received *25 dollars and 58 cents of one man, 45 dol- 
lars and 83 cents of another, and 8 dollars and 39 cents of a 
third ; how much did I receive in the whole ? 

The two last examples may be performed in the mind, but 
they will be rather difficult. A more convenient metbod 
will soon be found. 
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Parti. 



NUMERATION. 
]. Write in words the fi>llowiDg numbers. 



1 




27 


24 


10,000 


2 




85 


25 


20,080 


3 




58 


^ 


50,705 


4 




63 


27 


67,088 


5 




70 


2S 


300,050 


e 




84 


29 


476,089 


7 




96 


30 


707,720 


8 


• 


100 


31 


1,000,370 


9 




103 


32 


5,600,073 


10 




110 


33 


8,081,305 


11 


<t 


113 


34 


59,006,841 


12 




127 


35 


305,870,400 


13 




308 


36 


590,047,608 


14 




520 


37 


1,000,000,000 


15 




738 


38 


8,670,000,387 


16 




.1,000 


39 


45,007,070,007 


17 




1,001 


40 


680,930,100,700 


18 




1,010 


41 


50,787,657,000,500 


19 




1,100 


42 


270,000,838,003,908 


20 




1,018 


43 


68,907,605 


21 




2,107 


44 


56,000,034,750 


22 




3250 


45 


6,703,720,000.857 


23 




5,796 




• 




Write in figures the following numbers. 


J 


Thirty-four. 






2. 


Fifty-seven. 






& 


Sixty-three. 




* 


4 


Eighty. 






5. 


One hundred. 






6. 


One hundred and one. 




7. 


One hundred and ten. 


.V. 


a 


Three hundred and eleven. 




9. 


Fire hundred and seventeen. 




10. 


Eight hundred and fifty. 




11. 


Nine hundred and eififhty-six* 




12. One tbousaiKl and one. 




13. 


One thousand and ten. 




14. 


Three thousand, 


, one hundred and one. 


15. 


Five thousand and sixty 


r. 


« 



II. ADDITION. 18 

16. Ten thous&nd and five. 

17. Thirty thoasand, five hundred, and four. 
18» Sixty-'seTen thousand, and forty. 

19. Five hundred thousand, and seventy-one. 

20. Two hundred and seven thousand, six hundred. 

21. Four millions, sixty thousand, and eighty-four. 

22. Ninety-seven millions, thlrtjtrfire thousand, eight hun- 
dred and five. 

23. Fifty millions, seventy thousand, and eight 
' 24. Three hundred millions, and fifty-seven. 

25. Two billions, fifty-three millions, three hundred and 
five thousand, two hundred. 

26. Fifty billions, two hundred and seven millions, sixty- 
seven thousand, two hundred. 

r 27. Eighty-seven millions, and sixty-three. 

28. Six hundred billions, two hundred and seven thousai^d| 
and three. 

29. Thirty-five trilfions, nine millions, and fifty-eight. 

30. Six hundred and fifty-seven trillions, seven billions, 
ninety-seven thousand, and sixty-seven. 

31. Seventy millions, two hundred and fifty thousand, 
three hundred and sixtv-^seven. 

32. Four hundred and seven trillions, and eighty-seven 
thousand. 

33. Thirty-five billions, ninety-eight thousand, one hun- 
dred. 

34. Forty millions, two hundred thousand, and seventy- 
four. 

35. Eighty-three millions, seven hundred and sixty-three 
thousand, nine hundred and fifty-seven. 



ADDITION. 

II. 1.* A man bought a watch for fifty-eight dollars, a 
cane for five dollars, a hat for ten dollars, and a pair of boots 
for six dollars. What did he give for the whole ? 

2. In an orchard there are six rows of trees ; in the two 
first rows, there are fifteen trees in each row ; in the third 
row, seventeen ; in the fourth row, eleven ; in the fifth row, 

* See Fint Lenoioi. sect. I. 

2 
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eight ; and in the sixth row, nmeleei^ Ifaiw niaagr fre^t are 
there in the oreilalill 

3. Four men boogbt a pimie of Jknd ; the tet gav^« Aiitj- 
three doUar»; Ifae pe^and* seveBty««igbt ; Uw tlurd, fbrty- 
five; tod tho ieuirih^ twoDt ji^faMe. How rauoh did they 
give for the land 1 

4 111 an orchard,. 10 treea bear cherriea, twenty-eight hear 
peaches, 6 bear plums, and 54 bear apples. How many 
trees are there hi th^ orchardt 

5. How mai^ days are 4here in a yeaf^ihure being in Ja- 
nuart 31 :da]r»;. in February 28 ; in March 31 ; m April 30 ; 
in May 31 ; in June 30 ; in July. 31 ; in August 31 ; ia Sep- 
tember 30; in Oclober 31; in November 30; in Decem- 
ber 31 ? 

6. The distance from Portland (in Maine) to Boston, is 
114 miles ; from Boston to Froiridence, 40 miles ; from 
Providence to New Haven 122 miles; from New fiaven to 
New Y^k, 88 miles ; from New York to Philadelphia, 95 
quiet; fenm PJuladelphia to Baltimore, 10^ miles; from 
Baltimore to Charleslon, S. C. 716 milea; from Charleston 
to Sar^ifenah, 110 miles. How many miles is it from Port* 
land to Savannah ? "- 

7» What number of dollars are there in four bags ; the 
first containing 275 dollars ; the second, 356 ; the^ third, 
178 ; 4he fourth, 69 ? 

8. How many times does the hammer of a clock strike ia 
M honrs ? 

Note, At 1 o'clock it strikes once, at 2 o'clock it strikes 
twkOj&^c. 

9. A man has four horses ;^ tlie first is vforth sixty^fieven 
dollars ; the second is worth eighty-four dollars ; the third is 
worth one hundred and twe^^ debars ; stod the fourth is 
worth one hundred and eignty-seven dollars; and he has 
four saddles worth twelve dollars apiece. How much are the 
horses and saddles worth 1 

10. A man owns five houses ; for the first |ie receives a 
rent of 497 doHars ; for the second, 763 dollars ; for the 
third, 654 dc^rs ; for the fourth, 500 dollars^ and for the 
fifUi, 325 dollars ; and the rest of his income is 3,250 4ol- 
Jars. What is his whole income 1 * 

11. A gentleman owns five farms; the fir^t is worth 
11,500 dollars ; the second, 3,057 dollars ; the third, 2,468 
dollars ; the fourth, 9^463 dollars ; and the fiflb, 850 dollars ; 



M^ . AsmsaoBt. u 



Mtd h^OMM^ house "««« 15#9DM]ars, a cirrJBg4 wtMh 
753 dollars, and two horses worth IT^dd^s «^i^e. How 

^ i..NA.i»v$h|iitibt«iglit fiMSft^fijMai of flMlf; MMhjnectf 
coxicuining 57 yards. For the first pl^e he gare /t8S dol- 
\»H4 S»rih» tle<tead,rdai floNits ; fbrthe diird, 997 dollars ; 
a«d SsmXk^ ioMb; ;4Si <Mkrs. Hdir ntfij yardfl M* cltfOk 
did he buy ? How mochdnkhe siv^lbrthe wfadlet 

13. te laid'^tW lunrfx^i Hi^VoittRf 4St<^«'e<niBteled of 
three 74s ; Ave 44'giii# fr^ativ; thies Ms ; iwO'^Bs ; out 
9t ; tea I86i> flow «iAay f iiasxlid>tf»ey litt carty^f 
. Ji^ iSt^ppoi^ it-requires dflU iMft to nm a' 71 ; 4W to 
man a 44 ; 5275 to man a 36 ; 358to roan a 9lfe; SMlii fban 
S.20H mM 460'*) man an 18. How maity mMi Would jt 
take to man the whoi^ ? 

15/ *Ilh^ Hind quarters of a cow weighed one hndred and 
fwe iMnii ^ach ; the fcnre quarters weighed hihety-foHr 
pouii4#eaAII^ the hide weighed sixty-three pquods ; and tbe 
taIlo#«lnrtartj^H3ix pounds. What 
thec^HrJI ^ _^-— —- ^'^'^''^^ 

IBn^^msk^Si^ a barrel of Jour for^lMkiis, and AaU 
l(toafl4b,ijMBiu^ i "thW^tt^c^mmiifSth fl&r f ^ 

17: J b^ i <;pia|^v dF^ 
for riii;^;^ Ihifr ! f«»lilr it; !k^ i^^ Afl { sell 

l$>^^«^p<^^ 18S 

diflMNWaritf it B&as to gi^^^dolhrs ;.lld#^'ta^^^A^ 

heskMt;lW^ ' ^ 

».*'*«^*'*'» ^'s^'^** ^Wii|y^^Bi9B* lis* i^lfci ' flMllP^i^wl niat bb' 
wjw t«^M^-seireh ye^urs old when hi inia' married/ imd 
tfaii M mPUbcn married tbtclyHiine yeais. Row old was 
he? ^^' >y^'-' "■ '. ^ ^ 

20. A than being asked Ms age, and«HMff that ^e fa«4 

passed the 19 first years of his li^ in America, )UMt1^^ I|6 

had aflerwards spent 7 years in Germany, 13 years in ft^ce, 

3 yelMr in Holland, and 24 yeaifs in EmfiML Bdw old 
was Ml '"""■^. v^ ^ 

21. A merchant bos^ Jbor ItpgiAea^s 4ltl0tiSf4i four ; 
hxfMf^S^gnSi thirty-a^90 dollars, and sold h aMiit (^ hinety- 
iKHt'ddHiin m6ti^^0tk}m^ it^^m Si he 
sell it for? * ^ 

22. Ar iiMfti conimeticed traie with tin^e VMPBJl!iil^l» v«^ 
buncMttiiuiA Mf dollars; a&et tnAtit!, tex^Vswr^tefc^V^ 



/\ 



/ 
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fbund he had gained two hundred and thirty-sefeil dollars. 
How much had he then ? 

23. Money was first made at Argos, eight hundred and 
ninety-four years before Christ. How long has it been in 
use at this date, 1822 ? 

24. The war between Great Britain and the American 
colonies commenced in 1775 and continued 8 years. In 
what Year was the war concluded ? 

I^Tk General Washington was born in the year 1732, and 
vnif 67 years old when he died. In what year did he die ? 

J>K The first tragedy was acted at Athens, on a cart, by 
Thespis, five hundred and thirty-six years before Christ. 
How many years is it since ? 

27. What was the number of inhabitants in the New 
England States, in 1820, there being in 

Maine 298,335 

New Hampshire 244,161 

Vermont 235,764 

MftiiWfcffihHflfittFi 523,287 

Rhode Island 83,059 

Connecticut 275,248! 

28. What was the number of inhabitants in the Mid 
die States, there being in 

New York , 1,372,812 

New Jersey ^'^^'^lo 

Pennsylvania 1^049,398 

Delaware 72.749 

. Maryland- . 407.3501 . 

5J9. What was the number of inhabitants in the followmg 

States, there bemg in 

Virginia 1,065,366 

North Carolina 638,829 

South Carolina 490,309 

Georgia 340,989 

Kentucky 564,317 

Tennessee 422,813 

Alabama l^I'^^k 

Mississippi ,!f'f;i^ 

Louisiana ^^4V - 

30. What was the number of inhabitants in the following 

States, there being in 

Ohio 581,434 

Indiana 147,178 
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tBincns 68^11 

Mttfioiiri e6,586 

Arkansas Territory 14.373 

Michigan Territory 8,806 

District of Columbia 38,099 1 

31. What was the ■ whole number of inhabitaiits in the 
United States in 1890 ? 

82. Add together thefoUo^g numbers ; 32,763 ; 2,047 ; 
840,897 ; 47,640. 

33u What is the sum of the following numbers ; 30 ; 843 ; 
30,804 ; 387,643 ; 13 ; 8,406,127 ; 4 ; 900,600 1 

34. What is the sum of the following numbers, three oUl- 
lions and seven thousand; Ihirty-fiye ; four hundred and 
eighty-seven; two thousand and forty-three ; ninety-six mil- 
lions, thirty-foiir thousand, and.fi>rty-two ; and sevent^n 1 



MULTIPLICATION. 

Hi. 1.^' What will two barrels of rum cost, at 27*dollars 
a barrel? , 

2. What will 3 hogsheads of molasses amount , to, at 26 
dollars a hogshead 1 

3. What will 14 pounds of veal come to, at 4 cents a 
pound T 

4. What will seventeen pounds of beef cost, at five cents 
a pound 1 

5. What will five cows cost at 19 dollars apiece 1 

6. What will 3 oxen cost at 47 dollars apiece 1 

7. What cost 15 yards of cloth at 8 dollars a yard 1 

8. What cost 26 barrels of cider at 4 dollars a barrel t 

9. What cost 96 barrels of ilour at 7 dollars a barrel ? 

10. What cost 794 barrels of flour at 9 dollars a barrel 1 , 

11. There is an orchard consisting of 9 rows of trees, and 
there are 57 trees in each row. How many trees are there 
in the orchard. 

12. A man bought 8 pieces of cloth, each piece contain- 
ing 38 yards, at 7 dollars a yard. How many yards were 
there, and what did he give for the whole 1 

13» A man bought 9 pieces of broadclotbj each piecQ con« 

* Sm First Leisw».^V»\L 
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tuning 47 jards, u 6 doUfurs a yard ; and 25 bamb offlour 
at 7 doUara a barrel. What did he give for the whole 1 

14. A merchant bought a hogsheM of vine^ at the rate of 
2 doUaiv • gallon ; what did it come to 1 





WIK8 


MSASimE. 




4 gilb(gL) 


make 


1 pint marked 


pt. 


2 pints 


• 


1 <p»rt 


*• 


4 ^parta 
3t| gallons 


- 


1 gallon 

1 barrel or half hhd. 


m. 


63 gallons 




1 hogshead 


hhd. 


2 hogsheads 




1 pipe or butt 


p. orb. 


2 pipes 


• 


1 tun 


T. 



Bf this measure bnoidj^ spirits* perrj , cider,^raead« me>' 
gar, and oil are measured. 

16. At 3 dollars a gallon, what will 2 pipes of wine cost ? 

16. At 4 cents a gill, what will 1 pint of brandy cost ? 

17. At 5 cents a. gill what will 1 quart of wine cost 1 
What will 1 galton costi 

JfhU. Since 100 cents make 1 dollar, it will be easy to 
tell how many dollars there are in any number of cents. 

1& At 8 cents a quart, what will 1 hhd* of molasses 
come to 9 
10. How miuif pmts are there in 87 quarts T 
20. Bowtnany gHls ^e there in 174 pints t 
21* How many quarts are there in 1 hhd. of wipe t 

22. How many quarts are*there in 4 hhds. of Ivandy 1 

23. How many pints are there in one hhd. of molasses 1 

24. How many pints are there in I pipe t 

25. How many gills are there in I hha 'I 
29. How many gills are there in 1 T. 7 

27. How many quarts in 8 gals. 2 quarts ? 

28. How many pints in 4 g^s. 3 qts, 1 pint 1 

29. How many gallons in 3 hhds. 42 gals. ? 

30. How many quarts in 1 p. 1 hhd. ? 

31. How many pints in 1 hhd. 35 gals. 3 qts. 1 pt. ? 

32 How many gills in 3 hhds. 27 gals. 1 qt. 1 pt. 3 gls. 1 
^ 33. A man having 1 T. of wine, reUuled it at 5 cents a 
gill, how much did it come to t 

34* A man bought a quarter of beef, weighing 237 pounds, 
. ^ 7 cents a pound. How much did 'it cost t 

S/l Mowmaof are 3 times 784 1 
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36. How namf aie 5 times IJSSSl 

37. How many are nine Itmea 87,496? 

38. Multiply 2,487 by 8. 

39. MiOliply 830,468 by 7. 

40. MulUply 13,052,068 by 6. 

IV. 1. What will 18 oxen coat at 57 doUara apiece ? 

Note^ Find first what 6 oxen will cost, and 18 oxen will 
cost 3 times as much. Perform the following examples in a 
similar manner. 

2. What would 14 chests of tea cost, at 87 dollars a chest 1 

3. A merchant bought 84 pieces of linen, at 16 dollars 
apiece ; how much did it come to t 

4. A merchant boi^ht 15 hogsheads of wine, at 97 dol- 
lars a hogshead. How ranch did the whole amount to ? 

5. A pierchant sold 20 hhds. of brandy at 2 ddlars a gal- 
lon. How much did each hogshead amount tot How 
much did the whole amount to 1 

6. What would 28 bales of cotton come to, at 75 dollars a 
balel 

60 seconds (sec.) make 
60 minutes 
24 hours 

7 days 

4 weeks 
13 months 1 dayd&Ohonrs, \ • 
or 365 days and 6 hours f » J®" /• 

12 calendar months 1 year 

7. If a man can earn eight dollars in a week, how much 
can he earn in a year 1 

8. If the expenses of a man's family are 32 dollars a week, 
what will they amount to in a year 1 What in 2 years ? 

9. How many hotmi are there in a week 1 

10. How many minutes are there in a day ? 
IJ. How many minutes are there in a week t 

12. How many hours are there in 2 mo. 3 d. T 

13. If a man can travel 7 miles in an hour, how far can 
he Havel in 8 days, when the days are 9 hours long 1 

14. If a ship sail II miles in an hour, how far would it 
sail at that rate in one day, or 24 hours t 

15. If a ship sail 8 miles in an bour» how far would It 
sail at that rate in 18 days 1 



TIME. 






1 minute, 


marked 


mitt. 


1 hour 




h. 


Iday 




d. 


1 week 




w. 


1 month 




mo. 



AHITHIIETIC. 



Parif 



X§. Suppose a cisterh has a cock which conveys 87 gal- 
lons into it in an half houTi how much would run into it in 1 
d« 8 h. 

17. If a man ean earn 18 dollars in a calendar month, how 
mach would he earn in 7 y.^ 8 mo. 1 

18. In one year, how many minutes 1 

19. In two y. 3 mo. 18 d. how many days 1 

20^ A cannon ball at its first discharge, flies hi the rate 
of about 9 miles in a minute ; how far would it fly at that 
rate in 24 hours ? How far in 15 days) 



21. 


Multiply 87 by 14 


32. Multiply 


21,378 by 36 


22. 


321 15 


33. 


e» 42 


23. 


463 Id 


34. 


164 45 


24. 


275 18 


36. 


1,163 46 


25. 


144 21 


36. 


9J&t6 49 


26. 


2,107 24 


37. 


40,073 54 


27. 


381 25 


38. 


3,502 56 


28. 


1,234 27 


39. 


127 63 


29. 


3,002 28 


40. 


308 72 


30. 


4,381 32 


41. 


1,437 81 


31. 


11,062 35 


• 





42. What would 17 loads of hay come to at 26 dollars a 
load ? 

Note. First find the price of 16 loads, and then add the 
price of 1 load. Perform the following examples in a similar 
manner. 

43. What would 17 oxen cost, at 87 dollars apiece ? 

44. What would 87 pounds oi tobacco cost, at 23 cents a 

4<>* What would 28 pounds of sugar cost, at 13 cents a 
pound ? 

46. What would 59 bushels of potatoes cost, at 38 cents a 
bushel ? 

47. What costs 1 hhd. of molasses at 37 cents a gallon ? 



48. 


Multiply 


19 by 17 


52. Mul 


tiply 206 by 38 


49. 




37 19 


53. 


314 47 


50. 


' 


106 23 


54. 


203 58 


51. 




141 34 


55. 


715 67 



V. 1. What cost 5 pounds of beef at 10 cents a pound 1 
. 2. What will 12 barrels of flour come to, at 10 dollars a 
barre) 1 
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- Note. Observe that when you multiply by 10, it is done 
by annexing a zero to the right of the number ; and by 100, 
it is done by annexing two zeros, &/C. ; and find the reason 
why. 

3. What would a hogshead of wine come to, at ten cents 
a pint 1 

4. If 10 men can do a piece of work in 7 days, how many 
days will it take 1 man to do it ? 

5. /What would an ox, weighing 873 pounds, come to, at 
1 cents a poun<^ ? 

6. If IpO men were to receive 8 dollars i^piece,*how many 
dollars would they all receive ? 

7. If 27 men were to receive 100 dollars apiece, how many 
dollars would they all receive ? 

FEDERAL MONEF. 



10 mills (m.) 


make 


1 cent marked 


c. 






10 cents 




1 dime 


d. 






10 dimes 




1 dollar 


dol. 


or 


«. 


10 dollars 




1 eagle 


E. 







.8. In 3 dimes how many cents ? 
0. In 5 dollars how many dimes ? How many cents 7 

10. In 17 dollars how many cents ? 

11. In 83 cents how many miUs ? 
12/ In 753 dols. how many cents ? 

13. In 1 dol. how many mills ? 

14. In 84 dols. how many milts ? 

15. In 7 dols. and 53 cents, how many cents ? 

16. In 183 dols. and 14 cents, how many cents ? 

17. In 283 dols. 43 cents and 8 mills, how many mills? 

18. In 8246 dols. 2 d. 5 c. 6 m. how many mills I 

It is usual to write dollars and cents in the following man* 
ner : 43 dols. 5. d. 7 c. and 4 mills, i» written $43,574. 
The character 9 written before shows that it is federal mo- 
ney. The figures at the left of the point (.) are so many 
dollars, the first figure at the right of the point is so many 
dimes, the next so many cents, and the third so many mills. 

It may be observed that when dollars stand alone, they 
are changed to dimes by annexing one zero to the right, be- 
cause that multiplies them by 10. They are chaa^<ad ^ 
cents by annexing^,two zeros, beoau^ X\wX \xvv3\>a^\^^ ^Os«w^ 
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by 100* They are changed to mills by annexing three ze- 
ros, because that multiplies them by 1,000. Thus 43 dol- 
lars are 430 dimes, 4,300 oents, or 43,000 mills. 5 dimes 
are 50 cents, or 500 mills. 7 cents are 70 mills. The' 
above example then may be read 43 dots. 57 ceiits and 4 
mills; or 435 dimes, 7 cents, and 4 mills; or 4,357 cent* 
and 4 mills; or 43,574 mills. When there are dolUrs, 
dimes, and cents, the figures on the left of the point may be 
lead dollars, and those on the right, cents; or th«y may be 
all read together as cepts. When the number of refits ex« 
eeeda 100, they are changed to dollars by patting a pomt 
between the second ^d third figures firom the right. If 
there are mills in the 'number, all the figures may be read 
together as mills. Any number of mills are Ohanged to dol-* 
lars by putting a point between the third and fourth figure 
from the right ; the figures at the left will be ddlars, and 
those at the right, dimes, cents, and mills. Since any mm 
which has cents or mills in it, may be considered as so many 
cents or mills, it is evident that any operation, as addition, 
multiplication, &c. may be performed upon it in the same 
manner as upon simple numbers. 

If the sum consists of dollars and a niimbeft4>f «ents tesr 
than ten, there anist be a zero between the doUara asid the 
cents in the place of dimeAr Thus 7 dols. and 5 cents must 
be written $7.05. ' 

19. What wiH 10 yatds of doth cost «t $4.53 a yard T 
- 20. What will 10 poundd of coffee xost at $0.27 a pound 3 

21 . What will 100 shctep cost at $6.45 apiece 1 

22. Wl^f wiii 1,000 yards of doth cost at $a% a yard 1 



23. 


Mahipfir '5 by 10 


[32. 


Multiply 90 


by 100 


S4. 


- 47 10 


33. 


4 


1,000 


25. 


30 10 


34. 


73 


1,000 


2«. 


124 10 


3S. 


80 


1,000 


27. 


387 10 


30. 


132 


1,000 


28. 


480 10 


37. 


800 


1,000 


29. 


IS.'m 10 


38, 


1,643 


1,000 


3&* 


38 'Ifli 


39. 


726 


<10,000 


31. 


m 


76,438 


10,000 



VI. 1. What eost 7&li>.?t#f <olMi#io'M aacentg a poaad T 
2^ M^hat cost 38 cords oCmoiNtt ti^fi^a eord T 
^. ICi400 men feceive '^ZB M tm w ^^fncBihaw mafty^d# 
/Mim wiJI they all receive ? ^ - 
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>4. If 30 men can do a piece of work ia 43 days, how 
maay days will it take 1 man to do it ? 

5« If 70 men can do a piece of work in 83 days, how 
many men will it take to do it in one day 1 

6. If the pendulum of a clock swing once in a second,, 
how itiany times will it swing in an hour 1 How many 
times in a day 1 How many times in a weAl 

7« How many seconds are there in 10 min. 23 sec. ? 

8. How many minutes are there in 7 h. 23 min. 1 . 

9. How many minutes are there in 3d. 7 h. 43 min. 1 
JU^. How many seconds are there in 8 d. 7 h.-34 min. 

19 see. 1 

11. A garrison of 3,000 men are to be paid, and each 
man is to receive 128 doilarsa How many dollars will they 
•!i recstre 1 

12. What cost 30 barrels of cider at 93.50 a barrel ? 

13. There are 320 rods in a mile, how many rods are 
theve in 7 miles 1 How many in 10 miles 1 How many m 
SO miles 1 How many in 500 miles 7 



14. Multiply 34 by 20 

1& 57 300 

16. 250 60 

17. 387 5,000 



18. Multiply 4,007 by 80 

19. 11,600 700 

20. 4,960 40,000 

21. 13,400 8,000 



VII. 1. What will 17 oxen come to at 42 dollars apiece ? 
Note. Find the price of 10 oxen and of 7 oxen sepa- 
rately, and then add them together. 

2. What will 34 barrels of flour come to, at $6.43 a 
barrel 1 

Nate* Find the price of 30 barrels and of 4 barrels sepa- 
rately, and then add them together. 

3. ^hat cost 19 gallons of wine, at $1.28 a gallon ? 

4. What cost 68 yards of cloth, at $9.36 a yard ? 

5. What will 87 thousand of boards come to, at $SMO a 
thousand ? 

6. What will 58 barrels of beef come to, at $9.75 a barrel ? 

7. What will 87 gallons of lM*auidy come to, at $1.60 a 
gallon 1 

8. A and B depart from the same place and travel in op- 
posite directions, A at the rate of 38 miles in a day, and B 
at the rale-of 42 miieb a day. How ftr apart will they be at 
the end of the first day ? IIow far at tb^ eiv4^'^\^ 4v|%\ 
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9. What will 287 barrels of turpentine come to, at $3.25 
a barrel ? • 

Note. Find the price of 200 barrels, of 80 barrels, and of 
7 barrels separately, and then add them together. 

10. What will 358 barrels of beef come to, at $7.55 a 
barren 

11. A diBver bought 853 sheep at an average price of 
.58 apiece. What were the whole worth 1 

12. A merchant bought 105 hundred weight of lead, at 
$17.33 a hundred weight ; how much did the whole come to ? 

13. If a ship sail '8 miles* in un hour, how many miles 
will she sail in a day, at that rate 1 How far in 127 days ? 

14. An army of 8,975 men are to receive 138 dollars 
apiece. How many dollars will they all receive ? 

15. An army of 11,327 men are to receive a year V pay, 
at the rate of 5 dollars a month for each man. How many 
dollars will they ;dl receive ? 

16. Bought 207 chaldrons of coal, at $12,375 a chaldron. 
How much did it come to ? 

17. Bought 857 pounds of sugar at $0,125 a pound. 
How much did it come to ? 

18. Shipped 350 casks of butter worth $14.50 a cask. 
What was the value of the whole ? 

19. What cost 354 fother of lead, at $63.57 a fother T 

20. What cost 25,837 gallons of brandy, at $2,375 r 
./allon 1 

21. If it cost $28.56 to clothe a soldier 1 year, how many 
dollars will it cost to clothe an army of 15,200 men the same 
timet V 

by 47 

250 

308 

1,005 

2,700 

38,400 

30,704 

37,000 

300,005 

703,004 , 

MiseeUaneous Examples, 

1. If 1 pound of tobacco cost 28 cents, what will a keg 
oT toltmcco, wei^rhing 112 pounds, cost ? 



22. 


^ Multiply 887 


23. 


. 6,300 


24. 


1,006 


25. 


15,030 


26. 


38,446 


27. 


487,500 


28. 


7,035,064 


29. 


9,800,000 


30. 


78,5064^ 


31. 


43,060,085 
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ATOniDUPOIS WBIOBT. 



16 drams (dr.) make 1 ounce, marked oz. 

16 ounces 1 pound lb. 

28 pounds 1 quarter qr. 

4 quarters 1 hundred weight cwt. 

20 hundred weight 1 ton T. 

fiy this weight are weighed all things of a coarse and 
drossy nature; such as butter, cheese, flesh, grocery wares^ 
and all metals except gold and silver. 

2. At 12 cents per lb. how much will 1 quarter of sugar 
come to ? 

3. If 1 quarter of sugar cost 7 dollars, what will 1 cwt 
cost? ^ 

4. How many pounds are there in 1 cwt. ? 

5. In 2 cwt. 2 qrs. how many quarters ? 

6. In 3 qrs. 18 lb. how many pounds 1 

7. In 2 cwt. 1 qr. how many pounds ? 

8. In 1 cwt. 3 qrs. 23 lb. how many pounds 1 

9. In 18 lb. how many ounces T 

10. In 12 cwt. how many ounces ? 

11. In 14 cwt 3 qrs. 15 lb. 8 oz. how many ounces 7 

12. At 9 cents sT pound, what cost 3 cwt. 2 qrs. 16 lb« of 



sugar 



TROY WEIGHT. 

24 grains (gr.) make 1 penny-weight, marked dwt. 
20 penny-weights 1 ounce oz. 

12 ounces 1 pound lb. 

By this weight are weighed gold, silver, jewels, corn, 
bread, and liquors. 

13. If an ingot of silver weigh 42 oz. 13 dwt, what is it 
worth at 4 cents per dwt. ? ' 

14. What is the value of a silver cup weighing & oz. 4 
dwt. 16 gr. at 3 mills per grain f 

15. In 15 ingots of gold each weighing 9 oz. 5 dwt 7 
gr. how many grains T 

APOTUECARIES' WEIGHT. 

20 grains (gr.) make 1 scruple, marked sc. 

3 scruples 1 dr^m dr. or 3 

8 drams 1 ounce oz. or S 

12 ounces 1 pound |b. 

3 
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Apothecaries use this weight in compounding their medi- 
cines, hut they huy and sell by Avoirdupois weight. Apo- 
thecaries' is the same as Troy weight, having only some dif- 
ferent divisions. 

16. In 9 lb. 8 §.1 5. 2 sc. 19 gr. how many grains 1 

DRY MEASURE. 

2 pints (pt.) make 1 quart, marked qt.' 

8 quarts 1 peck pk. 

4 pecks 1 bushel bu.^ 

8 bushels 1 quarter qr. 

By this measure, salt, ore, oysters, corn, and other dry 
goods are measured. 

17. At 43 cents a peck, what cost 14 bu. 3 pks. of wheat ? 

18. At 3 cents a quart what will 5 bu. 2 pks. 3 qts. of sail 
come to 1 

CLOTH MEASURE. 

2^ inches (in.) mak% 1 nail, marked nl. 
4 nails 1 quarter qr. 

4 quarters 1 yard yd. 

3 quarters 1 ell Flemish £11 Fl. 

5 quarter. 1 ell English £11 £ng. 
5 quarter? 1 aune or ell French. 

19. At 27 cents a nail, what is the price of 2 yds. 1 qr. 3 
nls. of cloth . 

20. i; 1 qr. cost $2,50, what cost 43 ells English of broad- 
cloth ? 

21. At 42 cents a nail, what cost 13 ells Fl. 3 qrs. of 
broadploth ? 

22« How many seconds are there in 4 years 1 

23. How many seconds are there in 8 y. 3 mo. 2 wks. 2 
d. 19 h. 43 min. 57 sec. ? 

24. How many calendar months are there from the 1st 
Feb. 1819, to the 1st August, 1822 ? 

25. How many days are there from the 7th Sept. 1817, to 
the 17th May, 1822 1 

26. How maiiy minutes are there from the 13th July, at 
43 minutes after 9 in the morning, to the 5th Nov. at 19 
min. past 3 in the afternoon ? 



VII. MULTIPUCATION. 27 

27. How many seconds old are yon ? 
. V 28. How many seconds from the commencement of the 
Christian era to the year 1822 ? 

29. At 4 cents an ounce, how much would 3 cwt 2 qrs. 
18 lb. 7 oz. of snuff come to ? 
j^ 30. At 28 cents a pound, what would 3 T. 2 cwt. 3 qrs. 
16 lb. of tobacco come to 1 

J- 31. If a cannon ball flies 8 miles in a minute, how, far 
would it fly at that rate in 7 y. 2 mo. 3 wks. 2 days ? 

32. If a quantity of provision will last 324 men 7 days, 
how many men will it last one day 1 

33. A garrison of 527 men have provision sufficient to last 
47 daysy if each man is allowed 15 oz. a day ; how many 
days would it last if each man were alHhved only 1 oz. a 
day? 

34. A garrison of 527 men have provision sufficient to last 
47 days, if each man is allowed 15 oz. a day ; how many 
men would it serve the same time, if each man were allow- 
ed only 1 oz. a day 1 

35. If a man performs a journey in 58 days, by travelling 
9 hours in a day, how many hours is he performing it 1 

36. If by working 13 hours in a day a man can perform 
a piece of work in 217 days ; how long would it take him to 
do it if he worked only 1 hour in a day ? 

37. If by labouring 14 hours in a day 237 men can build 
a ship in 132 days, how many days would it take them, if 
they work only 1 hour in a day ? How many men would 
it take to do it in 132 days, if they work only 1 hour in a 
dayl 

38. How many yards of cloth that is 1 qr. wide, are equal 
to 27 yaids that is 1 yd. wide ? 

39. If a piece of cloth that is 1 qr. wide is worth $67.25, 
what is a piece containing the same number of yards of the 
same kind of cloth worth, that is 1 yd. wide ? 

40. If a bushel of wheat afford 65 eight-penny loaves^ 
how many penny loaves may be obtained froni it ? 

41. What is the price of 4 pieces of cloth, the first oon- 
lainmg 21 yards, at $4.75 a yard ; the second containing 27 
yards, at $7.25 a yard ; the third containing 18 yards, at 
$9.00 a yard ; and the fourth containing 32 yards, at $8.57 
a yard ? 

42. A man bought 15 lb. of beef, at 9 cj^t^ ^^^csqcdi^n 
28 Jb. of sugar, at $0,125 a pound-, 1% %yiStfyaa ^^ ^\»r>^ 
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$1.56 a gallon ; a barr«I of flaur, far $%00.s and 3 babels 
pf cider, at 99*50 a barrel. How much did the whole 
amount to? 

• 
Interest is a reward allowed by a debtor to a creditor for 
the use of money. It is reckoned by the hundred, hence 
the rate is called so much per cent, or per centum. Pa* 
centum is Latin, signifying by the hundred. 6 per cent. 
signifies 6 dollars on a hundred dollars, 6 cents on a hun- 
dred cents, £G on <£100, &c. so 5 per cent, signifies 5 dol- , 
lars oti 100 dollars, &c. Insurance, commission^ and pre- 
7uiums of every kind are reckoned in this way. Discount is 
$0 much per cent, to be taken out of the principal. 

43. If 1 dollar gain 6 cents interest a year, how much will 
13 doilsrs gjf^ in the same time ? 

44 .What ie the interest of $43.00 f<Hr 1 year at 6 par 
cent. 1 ' 

45. What is the interest of $157.00 for 1 year at 5 pe^ 
GOiit. ? * . », • 

46. What 18 the interest of $1.00 tot 2 4j6afs at 6 per 
ceutl What for $ years ? 

47. What is th^ interest of $247,00 for 3 years at 7 per 
cent? . , 

48. Hpv much moat I give for insuring a ship and cargo 
worth $150,000^00 at 2 per cent. ? 

49W Imported some lKK>ks from England, for which I 
paid $150.00 there. The duties in &su>n were 15 per 
cent., the freight $5.00. What did the books cost me 1 

50^ What jQust I receive for a note of $275.00 that has 
been due 3 years, interest at 6 per cent ? 

51, A man failifig in trade, is able to pay only $0.68 on a 
dollar ; how much can he pay on a debt of $5 dollars 1 
How much on a debt of 20 dollars 1 ^ 

52. A man foiling in trade, is able to pay only $0.73 on a 
dollar ; how much will he pay on a debt of $47.00 1 How 
mfueh. on « debt of $123^00 1 How much on a debt of 
$2,500.00 ? 

A 53. A merchant bought a quantity of goods tot 243 dol- 
lars, and sold them so as to gain 15 per cent. ; how much 
did he gain, and how much did he sell them for 1 

54. A merchant bought a quantity of goocb for $843.00 ; 
how much must he seU them for to gain 23 per cent T 
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VIIL 1.* Dayid h^ mne peachM, and gtve four of 
(hem to 6e(Nrge ; how mfuiy had he left t 

% A man having 16 doUara, lost 9 of them; how many 
had he left t 

3. David and Wifliani counted their apples; David had 
35, and WilHam had 17 lees; how many had William ? 

4. A man owing 4S doliars, paid 39 ; how many did hs 
then owe ? 

6. A man owing 46 doilara, paid all but 19 ; how mAny 
did he pay ? 

6. A man owing a sum of mOney, paid S9 doHarsi and 
then he owed 19 ; how many did he ower at first 1 ' 

7>i A man being asked how old he was wheti he #aa mar- 
ried, answered, that his present age was sixty-^fonr years, 
and that he had been married 37 years; what was hia age 
when he was married ? 

8. A man beiilg asked how ioBg he bad been married, 
answered, that his present age was aizty-^ibur yeaiv^ and that 
he was twenty-seven years old when he was maftied ; how 
long had he been married? 

9. A man being asked his age, answered, that he was 37 
years old when he was married, and that he had been mar- 
ried 37 year& What was his age ? 

10. A man bought a piece of cloth containing 93 yards, 
and sold 45 yards of it ; how many yards had he left ? 

11. A merchaiH bought a piece of cloth for one hundted 
and fifteen dollars, and sold it again for one hundred and 
thirty-eight dollars. How much £d he gain by the bargain 1 

13. A merchant sold a piece of cloth for 138 ddlajrs, 
which was 23 dollars more than he gave for it ; how much 
did he give for it ? 

13. A merchant bought a piece of cloth for 115 doBars,^ 
and sold it so as to lose 23 dollars. How much did he sell 
it for? 

14. A man bought a quantity of wine for 753 dollars, but 
not being so good as he expected, he was wiHing to lose 87 
dollars in the sale of it ; how much did he a^ It for 1 

15» A man owing two thousand, six bundled, and &rty« 

* See First Lessons, sect. 1. 

8» 
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three dollars, paid at several times as follows ; at one time 
two hundred and seventy-five dollars ; at another fifty-eight 
dollars ; at another seven dollars f and at another one thou- 
sand and sixty-seven dollars ; how much did he then owe ? 
* 14. From Boston to Providence it is 41 miles, and from 
Boston to Attlehorough (which is upon the road from Bos- 
ton to Providence) it is 28 miles ; how far is it from Attle- 
horough to Providence ? 

17. From Boston to New ¥ork it is 5250 miles ; suppose a 
man to have set oat from Boston for New York, and to 
have travelled 14 hours, at the rate of five miles in an hour ; 
bow much farther has he to travel ? 

18* General Washington was born A. D. 1733, and died 
in 1799; how old was he when he died ? 
: 19. Dr. Franklin died A. D. 1790, and wks 84 years old 
when he died ; in what year was be born ? 

30. A gentleman gave 853 dollars for a carriage and two 
iKHTses ; the carriage alone was valued at 387 dollars \ what 
was the value of the horses? How much more were the 
horses worth than the carriage ? 

' SI. A man died leaving an estate of eight thousand, four 
hundred, and twenty-three dollars ; which he 'bequeathed as 
follows ; two thousand, three hundred dollars to each of his 
two daughters, and the rest to bis eion ; what was the son's 
share 1 ' ^ 

22. A gentleman bought a house for sixteen thousand, 
and twenty-eight dollars ; a carriage for three hundred and 
eight dollars, and a span of horses for five hundred and 
eighty-three dollars. He paid as follows; at one time nine- 
ty-seven dollars ; at another, one thousand, and eight dol- 
lars.; and at a third, four thousand, two hundred, and six 
dollars. How much did he then owe 1 

23. In Boston, by the census of 1820, thete were 43,278 
inhabitants ; in New York, 123,706. How many more in- 
habitants were there in New York than in Boston ? 

24. In Boston, by the census of 1810, the number of in- 
habitants was 33,250 ; and in 1820 it was 43,278. What 
was the increase for 10 years ? 

• 25. A merchant bought 2 pipes of brandy for 642 dollars, 

a,ud retailed it at 3 dollars a gallon. How much did he gain 1 

26. A man bought 369 kegs, of tobacco, at 9 dollars a 

keg ; 654 barrels of beef, at 8 dollars a barrel ; 9 bags of 

jCoiee, at 29 dollars a bag. In exchange he gave 3 hhds.. 
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of brandy, at 2 dollars a gallon ; 473 ewt of augai^ at 8 dol- 
lars per cwt. How much did he then owe 1 

27. A man bought 7 lb* of sugar, at 90.125 per lb. ; 4 
gals, of molasses, at 0.375 per gaU. ; 5 llx of raisins, at 
$0.14 per lb. ; 1 bbl. of flour, for $6.00« He paid a ten 
dollar bill ; how much change ought he to receive back 1 

28. Two merchants, A and B, traded as follows ; A sold 
B 24 pipes of wine, at $1.87 per gal. ; and B sold A 32 
hhds. of molasses, at $47.00 per hhd. The balance was 
paid in money ; how much money was paid, and which re 
ceived it ? 

29. A merchant sold 35 barrels of flour, at 7 dollars per 
. barrel ; but for ready money he made 10 per cent, discount. 

How much did the flour come to after the discount was 
made? 

30. A merchant bought 15 hhds. of wine, at $2.00 per 
gallon ; but not finding so ready a sale as he wished, he was 
obliged to sell it so as to lose 8 per cent on the cost. How 

^ much did he lose, and how much did he sell the whole lor l 

31. Suppose a gentleman's income is $1,836.00 a year, 
.^nd he spends $3.27 a day, one day with another; how 

much will he spend in the year ? How much of his income 
will he save T 

32. What is the difiterence between 487,068 and 24,7<KI ? 

33. How much larger is 380,064 than 87,065 1 

34. How much smaller is 8.756 than 3'^«005,07S 1 

35. How much must you add to 7,643 to make 16,487 1 

36. How much must you subtract from 2,483 to leave 
527? 

37. If you divide 3,880 dollars between two men, giving 
one 1,907 dollars, how much will you give the other ? 

38. Subtract 38,506 from 90,000. 

39. Subtract 20,076 from 180,003. 

40. A man having 1,000 dollars, gave away one dollar; 
bow many dollars had He left ? 

41. A man having $1,000.00, lost seventeen cents, how 
much had he left ? 

42. What is the diflerence between 13 apd 800,060 ? 

43. What is the difference between 160,000 and 70 ? 

44. How much must you add to 123 to make 10,4)00 ? 

45. A man's income is $2,738.43 a year, and he spends 
$1,897.57 ; how much does he save ? 

46. Subtract 93 from 80,640. 
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47. A merchant shipped molasses lo the amount oU 
$15,000.00, but during a storm the master was obliged to 
throw overboard to the amount of $853.42 ; what was the 
▼alne of the remaining part ? 

48. A man bought goods to the amount of $1,153.00, at 
6 months* creditf but preferring to pay ready money, a dis* 
count was made of $35.47. What did he pay for the goods ? 

49. Subtract oiie cent ftmn a thousand dollars. 



DIVISION. 

IX* 1- Bow many oranges, at 6 cents apiece, can you 
buy far 80 cents?. 

^.^ow many barrels of cider, at 3 dollars a barrel, can 
be bQOfflit for 27 dollars ? 

3. Pdw many bushels of apples, at 4 shillings a bushel, 
can Mtt buy for 56 shillings ? 

4. How many barrels of flour, at 7 dollars a barrel, can 
you ^te for 96 dollars ? 

5. - pow many dollars are there in 96 shHlings t 

ENGLISH MONET. 

4 farthings (qr.) make 1 penny, marked d. 

13'pence I shilling s. 

30 shillings 1 pound £ 

91 shillings 1 guinea* 

This money was used in this country until A. D. 1786, 
when, by an act of Congress, the present system, which li 
called Federai Money, was adopted. Some of these denomi* 
nations, however, are still used in this country, as the shil* 
ling and the penny, but they are different in value from the 
English. In English money 4s. 6d. is equal in value to the 
Spanish and American dollar. But a dollar is caHed six 
shillings in New England ; eight shillings in New, York ; 
and 7s. 6d. in New Jersey. The English guinea b equal to 
283. in New England currency. The dollar will be con- 
sidered 6s. in this book, unless notice is given of a different 
value. 

6. How many pence are there in 84 farthings ? 
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7. How many lb. of sugar, at 9d.'pdr lb., may be bought 
for 117d. 

8. How much beef, at 8 cents per lb., may be bought for 
$1.18? 

9. How mtiny lb. of steel, at 13 cents per lb., may be 
bought for 82.21 1 

10. How many cwt. of sugar, at $14 per cwt., may be 
bou^t for $280 1 

11. How many cwt. of cocoa, at $17 per cwt., may be 
bought for $391 1 

12. How much cocoa, at $25 per cwt, may be bought 
for 475 dollars ? 

13. How much sugar, at 8d» per ib., may be bought for 
4s. 8d. ? 

14. How much cloth, at 48. per yard, may be bought for 
l£. 128. 1 

15. How much snuff, at 2d. 2 qr. per oz., may be bought 
for 40 farthings 1 

16. How mach wheat, at 8b. per bushel, may be bought 
for 2c£. 166. ? 

17. How much cloth, at 7s. per yard, may be bought for 
3<£. 178. 

18. How much pork, at 9d. per pound, may be bought for 
l£. 4s. 9d..? 

19. How much molasses, at 1 Id. per quart, may be bought' 
for2£. 15s. lid. 

20. In 38 shillings how many pounds 1 

21. In 53 shillings how many pounds 1 

22. In 87 shillings how many pounds t 

23. In 1 15 shillings how many pounds t 

24. In 178 shillings how many pounds ? 

25. In 253 shillings how many pounds 1 

26. In 6,247 shillings how many pounds 1 

27. In 3§ pence how many shillings ? 

28. In 153 pence how many shillings ? 

29. In 1,486^ pence how many shilhngst 

30. In 26,842 pence how many shillings 1 

31. In 89 fkpthings how many pence ? 

32. In 243 farthings how many [lence ? 

33. In 3,764 farthings how many pence ? 

34. In 137 farthings how many pence 1 How many 
dhillings 1 

35. In 382 farthings how many shillings 7 
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36. In IS70, pence^ how manj shillings? How many 
pounds ?/»'/' 

37. In 846 pence how many pounds ?-}^ ' i i/ ■ ^ 
88. In 3,858 pence how many pounds 1[ / . j / 

39. In 2,340 farthings how man^ penoe? novi many 
shillings ? How many pounds ] I " ^ T ' . 

40. In 87,253 farthings -how many pounds ?^ ( \ 

41. In 87 pints how many quarts 1 How ndany gallons } 

42. In 230 pints how many gallons 1^. \ ' ,' 

43. In 98 gills how many pints ? How many quarts !| ^ 

44. In 183 gills how many pints ? ^ How many quarts ? 
IIow many gallons ? i ' "^ 

45. In 4,217 gills how many quarts ? 'How m^iny gallons ?• 

46. In 23,864 gills how many gallons ? ! t , . 7) 

47. In 148 gallons how many hogsheads ? / 

48. In 3,873 gallons how many pipes ? How many tuns^ > 

49. In 48,784 gills of wine how many hogsheads 1 How 
many pipes ? How many tuns ? , ' ^ 

50. In 873 seconds how many minutes 1; 'v 

51. In 87 hours how many daysl . - ', i 

52. In 73 days how many weeks ? How many months t 

53. In 2,738 minutes how many hours ? How many days T 
54 In 24,796,800 seconds how many minutes? How 

many hours ? How many days 1 How many weeks ? How 
many months ? 

55. In 506,649,600 seconds how many years, allowing 
365 days to the year ? 

56. In 273 drams how many pounds Avoirdupois ? 

57. In 5,079 drams how many ounces ? How many 
pounds ? 

58. In 573,440 drains how many ounces ? How many 
pounds ? How many quarters ? How many hundred- 
weight ? How many tons ? 

59. In 5,592,870 ounces how raafry tons ? 

60. In 384 grains Troy how many pnnny-weights ? 

61. In 325 dwt. how many ounces ?• , 

62. In 431 oz. Troy how many pounds ? • 

63. In 198,706 grains Troy how many penny-weights T 
IIow many ounces ? How many pounds ? 

$4 In 678,418 grains Troy how many pounds t 

65. In 37 nails how many yards ? : , =' ■ 

66. In 87 nails how many ells English t. 



IX. DIVISION. 85 

67. In 243 nails how many yards '^- i) " ' 

68. In 372 quarters how many elb riemish T ' ^ 

69. In 3,107 nails how many ells Flemish 7 

70. In 327 shillings how many English guineas? 

71. In 68 pence how many six-pences '?/ * • 

72. In 130 pence how many eight-pences 1\ 

73. In 342 pence how many ibur-pences 1* * 

74. In 2,086 pence how many nine-pences 1. 
76. In 3,876 half-pence how many pence 1. , 

76. In 3,948 farthings how many pence t' How many 
three-pences 1 . 

77. In 58,099 halfpence how many pounds t ' 

78. In 57,604 farthings how many guineas at 28s. each 7 

79. In S£. how many pence ? How many three-pences t 

80. In 73£. how many shillings 7 In these shillings how 
manydoUars? .. 

81. In 84<£. how many shiflings 7 In these shillings how 
many guineas 7 

82. In 37i€. 4s. how many shillings 7 How many dollars V 

83. How many pence are there in a dollar 7 

84. In 382 pence how many dollars 1 

85. In 32^. 8s. 4d. how many dollars 7 ' ' 

86. In 13 yards how many quarters 1 In these cfuarters 
how many ells Flemish 7 

87. In 2 y. 3 qr. how many quarters 7 In these quarters 
how many ells English 7 

88. In 17 ells Flemish how many quarters 7 In these 
quarters how many aunes 1 . ' : 

89. In 73 aunes how many yards 7 

90. From Boston to Liverpool is ahout 3,000 miles ; if a 
ship sail at the rate of 1 15 miles in a day, in how many days 
will she sail from Boston to Liverpool 7 

91. If an ingot of silver weigh 36 oz. 10 dwt. how many 
pence is it worth at 3d. per dwt. 7 How many pounds t - 

92. How many spoons, weighing 17 dwt. each, may oe 
made of 31b. 6 oz. 18 dwt. of silver 7 

93. A goldsmith sold a tankard for IOj^. 8s. at the rate of 
5s. 4d. per ounce. How muoh did it weigh 7 

94. How many coats may be made of 47 yds. 1 qr. of 
broadcloth, allowing 1 yd. 3 qrs. to a coat 7 

95. What number of bottles, containing 1 pt. 2 gls. each, 
may be filled with a barrel of cider 7 

96. How many vessels, containing pints, quarts, and two 
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quarts, and of each an equal number, may be filled, with a 
pipe of wine? ^ 

Note. Three vessels, the first containing a pint, the se- 
cond a quart, and the third two quarts, are the same as one 
vessel containing 3 qts. 1 pt. The question is the same as 
if it had been asked, how many vessels, each containing 3 
qts. 1 pt, might be filled. 

97. A man hired some labourers, men and boys, and of 
each an equal number ; to the men he gave 7s. and to the 
boys 3s. a day, each. How many shillings did it take to 
pay a man and a boy 1 It took d£. lOs. to pay them for 1 
day's work. How many were there of each sort ? 

Note* The question is the same as if it were asked, how 
many men this money would pay at 10s. per day. 

98. A man bought some sheep and some calves, and of 
each an equal number, for $166.00 ; for the sheep he gave 
$7.75 apiece, and for the calves $3.25. How many were 
there of each sort 1 

99. A man having $70.15, wished to purchase some rye, 
some wheat, and some corn, and an equal number of bushels 
of each kind. The rye was $0.95 per bushel, the wheat 
$1.37, and the corn $0.73. How many bushels of each sort 
could he buy if he laid out all his money 1 

100. How many table spoons, weighing 23 d^^. each, and 
tea spoons, weighing 4 dwt. 6 gr. each, and of each an equal 
number, may be made from 41b. 1 oz. 1 dwt. of silver 1 

101. A merchant has 20 hbds. of tobacco, each contain- 
ing 8 cwt. 3 qrs. 14 lb. which he wishes to put into boxes 
containing 71b. each. How many boxes must he get ? 

102. Bought 140 hhds of salt, at $4.70 per hhd. ; how 
much did it come to 1 How many quintals of fish, at $2.00 
per quintal, will it take to pay for it t 

103. A man bought 18 eords of wood, at 8 dollars a cord, 
and paid for it with flour, at $6 a barrel. How many bar- 
rels did it take 1 

104. A man sold a hogshead of molasses at $0.40 per 
gal., and received his pay in corn at $0.84 per busheL How 
many bushels did be receive ? 

105. How much coffee, at $0.25 a pound, can I have for 
100 lb. of tea, at $0.^ per lb. ? 
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108. How much broaddotfa, at 96M per yard, most be 
given for 2 hhds. of molasses, at $0.37 per gaL ? 

107. How many times is 8 contained in 6,848 1 

108. 12,873 is how many times 3 t 

109. 86,436 is how many times 9 1 

1 10. 1,740 is how many times 6 1 

111. 18,345 is how many times 5 1 

112. 64,848 is how niany times 41 

113. 94,456 is how many times 8 1 
111. 80,055 ishow many times 15 1 

115. 8 J72 is how many times 12 1 

116. l,dSt4 is how many times 37? 

117. 1,924 is how many tipies 52 1 

118. 3,102 is how many times 94 1 

119. 3,102 is how many times 33 ? 
12b. 4,978 is how many times 131 ? 

121. 28,125 is how many times 375 ? 

122. 15,341 is how many times 529 ? 

123. 49,640 is how many times 136 ? 

124. 6,81 3,d78 is how many times 8,253 1 

125. 92,883,780 is how many times 9,876 1 

126. 2,001,049,068 is how many times 261,9861 

127. 11,714,545,304 is how many times 87,362 ? 

128. 921,253,442,978,025 is how many times 918,273,646 1 

Miscellaneous Examples. 

1. At 4s. 3d. per bushel, what cost 3 bushels of corn ? 

2. At 2s. 3d. per yard, what cost 4 yards of cloth 1 

3. What cost 7 lb. .of coffee, at Is. 6d. per lb. 1 

4. What cost .3 gallons of wine, at 83. 3d. per gal. 1 

5. What cost 4 quintals of fish, at 13s. 3d. per quintal 1 

6. What cost 5 cwt. of iron, at \£. 9s. 4d. per cwt 1 

7. What cost 6 cwt. of sugar, at 3<£. 8s. 4d. per cwt. T 

8. What cost 9 yds. of broadcloth, at 2.£. 6s. 8d. per 
yardi 

9. How much sugar in 3 boxes, each box containing 14 
lb. 7 oz. 1 

10. At 3i£. 9b. per cwt. what cost 7 cwt. of wool 1 

11. What is the value of 5 cwt. of raisins, at 2<£. Is. 8d. 
per cwt 1 

12. How much wool iii 3 packs, each pack weighing 2 
^Wt. 2 qrs. 13 lb. 1 

4 
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1S« What is the weight of 5 c^isks of raisins^ each cask 
weighing 2 cwt. 3 qrs. 25 lb. ? 

14. What is the weight of 12 pockets of hops, each pock- 
et weighing 1 cwt. 2 qrs. 17 lb. ? 

15. What is the weight of 16 pigs of lead, each pig weigh- 
ing 3 cwt. 2 qrs. 17 lb. ? 

Note. Divide the multiplier into factors as in Art IV. ; 
that is, find the weight of 4 pigs and then of 16.. 

16. At 7s. 4d. per bushel, what cost 18 bushels of wheat 1 

17. What cost 21 cwt. of iron, at 1<£. 6s. 8d. per cwt. 1 

18. What cost 28 lb. of tea, at 58. 7d. per lb. ? 

19. What cost 32 lb. of coffee, at Is. 8d. per lb. 1 

20. What cost 23 lb. of tea, at 4s. 3d. per lb. ? 

Note. Find the price of 21 lb. and then of 2 lb. and add 
them together, Art. IV. 

21. What cost 26 yds. of cloth, at 8s. 9d. per yd. ? 

22. What cost 34 cwt. of rice, at l£. Is. 8d. per cwt. ? 

23. If an ounce of silver cost 6s. 9d., what is that per lb. 
Trov 1 What would 2 lb. 7 oz. cost 1 

24. What is the value of 38 yds. of cloth, at 2.£. 6s. 4d. 
per yd. 1 

25. A man bought a bushel of corn for 5s. 3d., and a 
bushel of wheat for 7s. 6d. ; what did the whole amount to ? 

26. How much silver in 6 table spoons, each weighing 5 
oz. 10 dwts. 1 

27. A man bought two loads of hay, one weighing 18 
cwt. 3 qrs., and the other 19 cwt. 1 qr. ; how much in both ? 

28. A man bought one load of hay for 7^. 3s., and 
another for 6<£. 8s. 4d. ; how much did he give for both 1 

29. A man bought 3 vessels of wine ; the first contained 
18 gallons ; the second 15 gals. 3 qts. ; and the third 17 
gals. 2 qts. 1 pt. How much in the 3 vessels 1 

30. A merchant bought 4 pieces of cloth. The first con- 
tained 18 yds. 3 qrs. ; the second 23 yds. 1 qr. 3 nls. ; the 
third 25 yds. ; and the fourth 16 yds. 2 qrs. 2 nls. How 
many yards in the whole ? 

31. A man bought 3 bu. 2 pks. of wheat at one time ; 18 
bu. 3 pks. at another time ; 9 bu. 1 pk. 5 qts. at a third ; 
and 16 bu. pk. 7 qts. at a fourth. How many bushels did 
he buy in the whole 1 

92. A man bought a cask of raisins for l£. 18s. 4d. ; 1 
lb. of coffee for Is. 6d. ; 1 cwt. of cocoa for 3^. 17s. ; 1 keg 
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of molasses for ISs. 7d. ; 1 box of lemdns fiir 1^* 3s.; 1 
bushel of corn for 4s. 3d. How much did the whole amouiit 
to? 

33. A man bought 4 bales of cotton. The first contained 
4 cwt. 2 qrs. 16 lb. ; the second 3 cwt. 1 qr. 14 lb. ; the 
third 5 cwt. qr. 23 lb. ; and the fourth 4 cwt. 3 qrs. What 
"was the weight of the whole 1 

34. A merchant bought a piece of cloth, containing 19 
yds. 3 qrs., and sold 4 yds. 1 qr. of it ; how much hA he 
left ? 

35. A grocer drew out of a hhd. of wine 17 gals. 3 qts. ; 
how much remained in the hogshead ? 

$6. A bought of B a bushel of wheat for 7s. 6d. He gave 
him 1 bushel of corn worth 5s. 3d. and paid the rest in 
money. How much money did he pay t 

37. C bought of B a bale of cotton for IQ£. 4s. and B 
bought of C 4 barrels of flour for 9£. 3s. C paid B the rest 
in money. How much money did he pay 1 

38. If from a piece of cloth, containing 9 yds;' you cut off 
1 yd. 1 qr., how much will there be left t 

39. If from a piece of cloth, containing 18 yds. 1 q^. you 
cut off 3 yds. 3 qrs., how much will be left ? 

40. If firom a box of butter, containing 15 lb. there be 
taken 61b. 3 oz., how much will be left ? 

41. A man sold a box of butter for 17s. 4d., and in pay 
received 7 lb. of sugar, worth 9d. 2qr. per lb. and the rest ia 
money. How much money did he receive 1 

42. A countryman sold a load of wood for 2£. 8s. and 
received in pay 3 gals, of molasses at 2s. 3d. per gaL, 8 lb. 
of raisins at lOd. per Ib#, 1 gal. of wine at lis. 3d., and the 
rest in money. How much money did he receive ? 

43. A smith bought 17 cwt. 3 qrs. of iron, and after hav- 
ing wrought a few days, wishing to know how much of it he 
had wrought, he weighed what he had left, and found he had 
8 cwt 1 qr. 13 lb. How mucb had he wrought ? 

44. A merchant bought 110 bars of iron, weighing 53 
cwt. 1 qr. 11 lb., of which he sold 19 bars, weighing 9 owt* 
3 qrs. 15 lb. How much had he left ? 

45. A merchant bought 17 cwt. 2 qrs. I lb. of sugar, and 
sold 13 cwt 3 qrs. 17 lb. How much remains unsold 1 

46. From a piece of cloth, which contained 43 yds* 1 qr., 
a tailor cut 3 suits, containing 6 yds. 2 qrs. 2 nls. each. 
How much cloth was there left ? . 
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47. The revolationary war between England and Ameri- 
ca commenced April 19th, 1775, and a general peace took 
place Jan. 20th, 1783. How long did the war continue 1 

48. The war between England and the United States 
commenced June 18th, 1812, and continued 2 years 8 
months 18 days. When was peace concluded ? 

49. The transit of Venus (that is, Venus appeared to pass 
over the sun) A. D. 1769, took place at Greenwich, Eng. 
June 4th, 5 h. 20 min. 50 sec. morn. Owing to the differ- 
ence of longitude between London and Boston it would take 
place 4 hours 44 min.' 16 sec. earlier by Boston time. At 
what time did it ti^e place at Boston 1 

X. 1.* If 1 yard of cloth is worth 2 dollars, what is ^ of 
a yard worth ? . 

2. What is ^ of 2 dollars? 

3. If 2 dollars will buy 1 lb. of indigo, how much will t 
dollar buy ? How much will 3 dollars buy ? How much 
will 7 dollars buy ? How much will 23 dollars buy ? How 
much will 125 dollars buy. 

4. At 3 shillings per bushel, what will ^ of a bushel of 
com cost ? What will | of a bushel co9t ? 

5. At 3 dollars a barrel, what part of a barrel of cider will 
1 dollar buy 1 What part of a baitel will 2 dollars buy ? 
How much will 4 dollars buy ? Row much will 5 dollars 
buy ? How muQh will 8 dollars buy 1 How much will 28 
dollars bjy ? 

6. At 3 dollars a box, how many boxes of raidns may be 
bought for 125 dollars? 

7. How many bottles, holding 3 pints^eaoh, may be filled 
with 85 gallons of cider? 

8. At 4 dollars a yard, how much will ^ of a yard of cloth 
cost ? How much will | of a yard cost ? How much will 
} of a yard cost ? , 

9. A 4 dollars a box, what part of a box of oranges may 
be bought for 1 dollar ? What part for 2 dollars ? What 
part for 3 dollars ? How many boxes may be bought iw 5 
dollars ? How many for 19 dollars ? 

10. At 4 dollars a barrel, how many barrels of rye flour 
may be bought for 327 dollars ? 

11. At 5 dollars a cord, what will \ of a cord of wood 

* See Fiist Leasonf^ Mct. in. a|t. B 
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cost 1 What will | cost ? What will i cost 1 What will 

4 cost? What will I cost ? What will f cost t 

12. At 5 dollars a week, what part of a week's board can 
I have for 1 dollar ? What part for 2 dollars ? What part 
for 3 dollars 7 What part for 4 dollars 1 How long can I foe 
boarded for 7 dollars ? How long for 18 dollars 1 How long 
for 39 dollars ? 

Id. At 5 dollars a barrel, how man^ barrels offish maj be 
bought for $453 1 

14. If a firkin of butter cost 6 dollars, how much will ^ 
of a firkin cost ? How much will | cost 1 How much will 
I cost ? How much will ^ cost 1 How much will y cost? 

15. At 6 dollars a ream, what part of a ream of paper may 
be bought for 1 dollar ? What par^ for 2 doUars ? What 
part for 5 dollars ? How many reams may be bought for 17 
dollars ? How many will 56 dollars buy ? • 

16. At 6 dollars a barrel, how many barrels of flour may 
be bought for 437 dollars 1 

17. If a stage runs at the rate of 7 miles in an hour, in 
what part of an hour will it run 1 mile ? In what part of an 
hour will it run 3 ndiles ? In ^hat part of an hour will it run 

5 miles ?. In what time will it run 17 miles 1 In what time 
will it run 59 miles ? In what time will it run from Boston 
to New York, it being 250 miles t 

18. At 8 dollars a chaldron, how many chaldrons of coals 
may be bought for 75 dollars ? 

19. At 5 dollars a ream, how many reams of paper tiaay 
be bought for 253 dollars ? 

20. At 7 dollars a barrel, how many barrels of flour may 
be bought for 2,434 dollars 1 

21. At 9 dollars a barrel, how many barrels of beef may 
be bought for 3,827 dollars 1 

22. At 8 dollars a cord, how many cords of wood may foe 
bought for 853 dollars ? 

23. At 17 cents per lb., how many pounds of chocolate 
may be bought for $1.00 ? How many Ibw for $2.00 1 How 
many lb. for $8.87 1 ., 

24. At 25 dollars per cwt what part of 1 cwt. of cocoa 
may be bought for 1 dollar ? What part for 3 dollars 1 What 
part for 8 dollars ? What part fcMr 18 dollars ? How; many 
cwt. may be bought for 2,387 dollars ? /v. 

25. At ^ dollars per ton, how many tons of (lay i&ay bf ' 
bought for $427 1 

4» 
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26. If 32 dollars will buy 1 thousand of staves^ wfaai ^art 
of a thousand may be bought for 1 dollar 1 What part of a 
thousand may be bought for 2 dollars? What part of a 
thousand may be bousht for 7 dollars T What part for 15 
dollars? >\iiat part for 27 doHsurs? How many thousands 
may be bought for 87 dollars ? How many for $853 1 

27. At 45 cents per gallon, what part of a gallon may be 
bought for 1 cent ? What part for 3 cents ? What part for 
8 cents ? What part ddr 17 cents ? What part for 37 cents ? 
What part for 42 cents ? Haw many gallons may be4)ought 
for 817.53? 

28. At 138 dollars per ton, what part of a ton of potash 
may be bought for 1 dollar ? What part for 17 dollafs ' 
What part for 35 dollars ? What part for 87 dollars 1 What 
part for 115 dollais ? How many tons may be bought for 
$875 ? How m|ny tons for $27,484 1 

29. At $6.7o per barrel, what part of a oarrel of flour 
may be bought for 1 cent ? What p^irt for 17 cents ? What 
part for 87 cents? What part for ^2.87 ? How many bar- 
rels may be bought for $73.25 ? 

30. At 73 Cents a gallon, Jiow many gallons of wine may 
be bought for $35.00 ? 

31. At $2.75 per cwt./ how many cwt of fish may be 
bought for $93.67 ? 

32. If a ship sail at the rate of 132 miles in a day, in 
how many days will she sail 3,000 miles ? 

33. If a ship sail at the rate of 125 miles per day, how 
long will it take her to sail round the world, it being about 
24,911 miles ? 

34. How much indigo, at 2 dollars per lb., must be given 
for 19 yds. of broadcloth, at 7 dollars per yard ?. 

35. How many bushels of corn, at 5s. per bushel, must be 
given for 23 bushels of wheat, at 7s. per bushel ? 

36. How many lb. of butter, at 23 cents per lb. must be 
given for 5 quintals of fish, worth $2.25 per quintal ? 

37. How many bushels of potatoes, at 3s. per bushel, must 
^^^ given for a barrel of fiour^ worth 7 dollars and 4 shil- 

Ungi ? 

vS. At 2j&. 38»per barrel, bow many shillings will 7 bar- 
lels of flour coine to ? Upw much, brandjy^ at 8s. per gal, 
'Viil it take to pay for it T 

39. If 63 gallons of Water, in 1 hour, run into a ci^em 
''^'IPDntaining 423 gallons, in what time will it b^ fiKed ? 






3LL ARITHMETIC. 43 

40. At 4s. 3d. per bushel, what part of a bushel will Id. 
boy 1 What part of a bushel will 8d. buy 1 What part of a 
bushel will Is. or 12d. buy 1 How many bushels may be 
bought for 2i?. 16s. 4d t 

41. At 8s**4d. per galloQ, how many gaUoos of wioe may 
be bought for 17^. 38. 8d. 1 

42. At lis. 6d. per galton, how many gallons of brandy 
may be bought for 43<£. 1 

43. A buys of B 3 cwt. 3 qrs. of sugar, at 9 eents per 
lb. ; 2 hhds. of brandy at $1.57 per gallon ; and 8 qqls. of 
fish at 82.55 per qql. In return, B pays A $25.00 in cash ; 
150 Id. of bees-w^x, at $0.40 per lb. ; and the rest in flour 
at $7.50 per barrel. How many barrels of flour must B 

-give AT 

44. 785 are how many times 4 ? 

45. 2,873 are how many times 8 ? 

46. 8,467 are how many times 9 ? 

47. 2,864 arc how many times 14 ? 

48. 43,657 are how many times 28 t , * 

49. 27,647 are how many times 78 7 

50. 884,673 are how many times 153 ? 

51. 181,700 are how many thnes 437 ? 

52. 984,607 are how many times 2,467 1 

53. IKvide 1,708,540 1^ 13,841. 

54. Divide 407,648,205 by 403,006. 

55. Divide 100,000,000 by 12,478. 

XI. 1. At 10 eents per lb., how many lb. of beef may be 
bought for $0.87 1 • 

2. At 10 cents per lb. how many lb. of cheese may be 
bought for $3.54 ? 

3. At lOd. per lb« how many lb. of raisins may be bought 
for 13s. 4d. ? 

4. Suppose you had 243 lb. of candles, which you wished 
to put into boxes containing 10 lb. each \ how many boxes 
would they fill t 

5. At 10 dollars a chaldron, how many chaldrons of coal 
may be bought for 749 dollars ? 

6. At $1.00 per bushel, how many bushels of corn can 
you buy for $43.73 ? 

7. If you had 32,487 oranges, which you wished to put 
into boxes ecfritaikiing 1490 e^ch, how man? boxes oouM yon 

m\ ? 
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8. At $1.00 per lb. how many lb. of hyson tea may be 
bought for $243.84 ? 

9. At $10.00 per bbl. how many barreb of pork may be 
bought for $247.63 ? 

10. At $100.00 per ton, how many tons of iron may be 
bought for $8,734.87 t 

11. In 78 how many times 10? 

12. In 3,876 how many times 10 ? 

13. In 473 how many times 100 ? 

14. In 6,783 how many times 100 ? 

15. In 48,768 how many times 100 1 

16. In 475,384 cents how many dollars 1 

17. In 5,710,648 how many times 1,000 ? 

18. In 1,764,874 mills how many cents? How many 
dimes ? How many dollars ? ' 

19. In 4,710,074 mills how many dollars 1 

XII. 1. What part of 5 lb. is 3 lb. ? 

2. What part of 7 yards is 4 yards ? 

3. What part of 7 yards is 10 yards ? 

4. What part of 3 yards is 5 yards ? 

5. What part of 4 oz. is 7 oz. ? 

6. What part of 7d. is lOd. ? 

7. What part of 17 cents is 9 cents? 

8. What part of 9 cents is 17 cents ? 

9. What part of 35 dollars is 17 dollars ? 

10. What part of 17 dollars is 35 dollars ? 

11. 4 dollars is what part of 67 dollars? 

12. 67 dollars is what part of 4 dollars? 

13. What part of 103 rods is 17 rods ? 

14. What part of 17 rods is 103 rods ? 

15. What part of 256 miles is 39 miles ? 

16. What part of 39 miles is 256 miles ? 

17. What part of 287 inches is 138 inches T 

18. What part of 38,649 farthings is 8,473 farthings ? 

19. What part of 907,384 is 3,906 ? 

20. What pa« of 384 is 96,483 ? . - 

21. What part of Id. is 1 farthing ? What part of Id. is 
2 farthings 1 3 farthings ? 

22. What part of Is. is Id. ?' 2d- ? 3d. ? 4d. ? 5d. ? 6d- ? 
7d. ? lid. ? '' ■ 

23. What part of Is. is 1 farthing ? 2 ferthings ? 3 far- 
things ? 7 farthings ? 13 fartlungs ? 35 farthings ? 
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24. What part of Is. is Id. 3 qr. ? 2d. Iqr. ? 9d. 2qr. 1 
jYo^e. Reduce the pence to farthmgs. 

25. What part of l£. is 1 shiUing ? 2 shilUngs ? 7 shil- 
lings ? 17 shillings ? 

26. What part of l£. is 1 penny ? 3 pence 1 7 pence 1 
25 pence ? 87 pence ? 147 pence f 

27. What part of 1^. is 28. 5d. ? 

Note. Reduce the shillings to pence. 

28. What part of 1^. is 7s. 4d 1 

29. What part of l£. is 13s. 8d. 1 

30. What part of 1^. is 18s. lid. ? 

31. How many farthings are there in li£. ? 

32. What part of l£. is 1 farthing ? 3 farthings 1 7 far- 
things ? 18 farthings? 53 farthings? 137 farthings ? 487 
farthings ? 

33. What part of l£. is 7d. 3qr. ? 

34. What part of l£. is lid. 2 qr. ? 

35. What part of 1<£. is 48. 7d^ 1 qr. 1 

Note. Reduce the shillings and pence to farthings* 

36. What part of l£. is 13s. 8d. 2qr. ? 

37. What part of a gallon is 1 quart 1 

38. What part of a gallon is 1 [nnt ? 

39. What part of a gallon is 1 gill ? 

40. What part of a gallon is 7 gills t 

41. What part of a gallon is 2 qts. 1 pt. 3 gls. ? 

42. What part of 1 hhd. is 1 gallon ? 17 gallons ? 

43. What part of 1 hhd. is 1 gill ? 43 gills ? 

44. What part of 1 hhd. is 17 gals. 3 qts. 1 pt. 2 gills ? 

45. What part of 1 qr. is 1 lb. ? 13 lb. ? 

46. What part of 1 lb. is 1 oz. Avoirdupois? 11 oz« 1 

47. What part of 1 lb. is 1 dram ? 15 drams ? 

48. What part of 1 lb. is 13 oz. 11 dr. ? , 

49. What part of 1 qr. is 1 dram ? 43 drams ? 

50. What part of 1 qr. is 17 lb. U oz. 8 dr. ? 

51. What part of 1 year is 1 calendar month ? 7 months ? 
11 months? 

52. What part of a calendar month is 1 day ? 3 days ? 
17 days ? 

. 53. What part of 1 hour is 1 minute 1 17 minutes ? 

54. What part of 1 day is 1 minuto ? 13 minutes ? 

55. What part of 1 day is 7 h. 43 min. 1 
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56 What part of 1 day is 1 sdcond ! 73 seconds ? 258 
seconds 1 

57. What part of 1 day is 13 h. 43 min. 57 sec. ? 

58. What part of a year is 1 second, allowing 365 days 6 
hours to the year 1 8 J$54 seconds ? 

59. What part of a year is 123 d. 17 h. 43 min. 25 sec. ? 

60. What part of 8s. 3d. is 1 penny T 8 pence ? 39. 4d. 1 

61. What part of 16s. 9d. is 5s. 3d. ? 

62. What part of a dollar is 43 cents ? 

63. What part of 5 dollars is 72 cents 1 

64. What part of 3<£. is 1 shilling ? 17 shillings % 

65. What part of 5c£. is one penny ? 11 pence 1 4s. 8d. ? 

66. What part of 4<£. 7s. 8d. is 13s. 6d. t 

67. What part of 13cf . 8s. 5d. is 3^. 7s. 6d. ? 

68. What part of 3 yards is 1 quarter of a yard ? 

69. What part of 16 yds. 1 qr. is 7 yds. 3 qrs. 1 

70. What part of 13 yds. 3 qrs. 1 nl. is 4 yds. 3 qrs. 3 
nls. 1 

71. What part of 2 yds. 3 qrs. is 7 yds. 2 qrs. 1 

72. What part of 3 days is 5 minutes? 

73. What part of 18 d. 3 h. is 13 d. 4 h. 1 

74. What part of 5 d. 13 h. 18 min. is 26 d. 4 h. 7 min. ? 

75. What part of 43 gals. 3 qts. 1 pt. is 27 gals. 2 qts. 1 

76. What part of 17 gals. 1 qt. is 87 gals. 2 qts. 1 

77. What part of 2cwt. 1 qr. 17 lb. is 1 cwt. 3 qrs. 191b. 1 

78. What is the ratio of 8 to 5 1 

79. What is the ratio of 5 to 8 ? 

80. What is the ratio of 28 to 9 1 

81. What is the ratio of 9 to 28 ? 

82. What is the ratio of 1 17 to 96 1 
83.* What is the ratio of 57 to 294 ? 
84. What is the ratio of 3,878 to 943 ? 



XIII. 1.* If a family consume j^ of a barrel of flour in a 
week, how many barrels will last them 4 weeks? How 
many barrels will last them 17 weeks ? 

2. If .f of a barrel of cider will serve a family 1 week, 
how many barrels will serve them 11 weeks ? How many 
barrels will serve them 28 weeks ? 

3. In V ^o^ many times 1 ? In y how many times 1 ? 

• See First Lessons, Sect. VIU. Art. B. 



XIV. ARITHMETIC. 47 

4. If -^ of a chaldron of coals will supply a fire 1 day, 
how many chaldrons will supply it 57 days at that ratel 

5. Reduce f^ to a mixed number. 

6. In if of a bushel how many bushels 1 

7. Reduce 4f to a mixed number. 

8. In^ ^ of 1^. how many pounds 1 

Note, This question is the same as the following* 

9. In 387 shillings how many pounds ? 

10. In ^ of a shilling how many shillings ? 

11. In 437 pence how many shillings ? 

12. In ^ of a pound Avoirdupois, how many pounds 1 

13. In 134 oz. Avoirdupms how many pounds ? 

14. In ^/ of a guinea how many guineas ? 

15. In 322 shillings how many guineas, at 28 shillings 
each? 

16. In ^ of a day how many days ? 

17. In 476 hours how many days ? 

18. In • JJ^ of an hour how many hours ? 

19. In 9,737 minutes how many hours 1 

20. In '*! H"* of a year how many years 1 

21. In 43,842 days how many years, allowing 365 days 
to the year ? * — 

22. In ^ll^® of a year how many years ? 

23. Reduce ^-^ to a mixed number. • 

24. Reduce ^j^^ ^ ^ mixed number. 
2.5. Reduce ^j^^ to a mixed number. 

26. Reduce ^'t^^Vt * ^^ ^ mixed number. 

XIV. 1.* If ij- of a cord of wood will supply two fires 1 
day, how many days will a cord supply them T How many 
days will 3 cords supply them ? How many days wiil 13 
cords supply them ? 

2. How many 7ths are there in 1 ? How many 7ths are 
there in 3 ? How many in 13 ? 

3. If ■} of a barrel of beer will serve a family 1 day, how 
. many days will 1 barrel serve them 7 How many days will 

1\ barrels serve them ? How many days will 131- barrels 
serve them ? How many days will 43f barrels serve them ? 

4. In 1 ho^ many 8ths 1 In 7| how many 8ths ? lu 
13| how many 8ths ? In 4.3| how many 8ths ? 

5. If -^ of a barrel of flour will serve a family 1 week 

** See First Lessons, Sect. VIII. Art. A. 
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how many weeks will 2^ barrels serve them 1 How many 
weeks win 13^ serve them 1 

6. In 13^ how many 16ths ? 

7. If ^ of a barrel of flour will serve 1 man 1 day, how 
many men will 7-^ barrels serve 1 How many men wil) 
43|f barrels serve ? 

8. Reduce 7-^ to an improper fraction. 

9. Reduce 43|4> to an improper fraction. 

10. In 13f bushels how many -I- of a bushel ? 

11. In 23^ barrels how many barrels ? 

12. In 4^ shillings how many ■^■^ of a shilhng 1 That is, 
in 48. 5d. how many pence ? 

13. In SJjf£. how many 2^ of a pound ? That is, in S£ 
7s. how many shillings ? 

14. In 15fj days how many T^i)f a day 1 

15. In 15 d. 11 h. how many hours ? 

16. In 17|4 hours homr many -^ o£ an hourl 

17. In 17 h. 43 min. how many minutes ? 

18. In 7-^^ cwt. how many y^^ of 1 cwt. 1 

19. In 7 cwt. 37 lb. how many pdunds ? 

20. In 18^,- cwt. how many -^ of 1 cwt. ? 

21. In 237 A how many ^ 1 

22i Reduce 437j'-2-, to an improper fraction. 
23. Reduce 63^^^ to an improper fraction. 



XV. 1.* Bought' 7 yards of cotton cloth, at |- of a dollar 
per yard ; how many dollars did it come to 1 

2. If a horse consume 4 of a busl^el of oats in 1 day, how 
many bushels will he consume in 15 days ? 

3. If a family consume | of a barrel of flour in a week, 
how many barrels would they consume in it weeks ? 

4. If |- of a ton of hay will keep 1 cow through the win- 
ter, how many tons will keep 23 cows the same time 1 

5. If a pound of beeswax cost -^^ of a. dollar, how many 
dollars will 7 lb. cost ? 

6. If 1 lb of chocolate cost -fV of a dollar, what will 27 lb. 
costi 

7. If one lb. of candles cost -^^^ of a dollar, what will 43 
lb. cost 1 

8. At 1^ of a dollar a pound what cost 87 lb. of sheath- 
ing copper ? 

* See First Lessons, Sect. IX. Art. A 
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9. At il of a dollar a gallon, what will 1 hhd. of molasses 
cost? 

10. At r^ of a dollar a gallon, what cost 3 hhds of mo- 
lasses ? 

11. At -^ of a dollar a gallon, what cost 5 hhds of rum 1 
12.* At ?! dollars per cwt. what cost 5 cwt. of lead ? 

13. At 13| dollars per thousand, what cost 8 thousand of 
staves ? 

14. At 14| dollars per barrel, what cost 23 barrels of fish ? 

15. If a yard of cloth cost 38^ shillings, what cost 15 
yards 1 ■ 

16. If a barrel of beef cost 54|^ shillings, what cost 23 
barrels ? 

17. If 1 gallon of gin cost ^ of 1£. what cost 1 hhd. 1 

18. At2g«^7^. per barrel, what cost 17 barrels of flour ? 

19. A man failing in trade is able' to pay only 7 of a dol- 
lar on a dollar, how much will he pay on a debt of 5 dol- 
lars ? How much on 53 dollars ? 

20. A man failing in trade is able to pay only |4 ^^ & ^ol' 
lar on a dollar, how much will he pay on a debt of 75 dol- 
lars ? How much on a debt of 153 dollars ? 

21. Suppose the duties on tea to be -^ of a dollar on 1 
lb., what would be the duties on 738 lb. 1 

22. A man failing in trade is able to pay only f||^ of a 
dollar on a dollar, how much can he pay on a debt of 873 
dollars ? 

23. How much is 5 times -^ 1 

24. How much is 7 times /^^y ? 

25. How much is 17 times ^1 . 

26. How much is 9 times -^^ 1 

27. How much is 35 times ^liS^ '^' 

28. How much is 237 times 4tfh '^ 

29. Multiply ^ff^ by 238. 

30. Multiply y^^ by 1003. 

31. Multiply tII^ by 5060. 

32. Multiply T\mh by 607. 

XVI. l.t If a piece of linen cost 24 dollars, what will |^ 
of a piece cost ? 
2. If 3 chaldrons of coal cost 36 dollars, what part of 36 

* See First Lessons, Sect. IX. Art. B. 
t See First Lessons, SecL V. and X 

5 
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doBars will I chaldron eost 1 How much will a chaldron 
cost ? 

3. If 7 lb. of chocolate cost $1.54» what part of $1.54 will 
1 lb. cost ? What is I of $1.54 ? 

4. If 9 yards of cloth cost 126 dollars, what part of 120 
dollars will 1 yard cost ? How mach will it cost per yard ? 

5. If 17 chaldrons of coal cost J 36 dollars, what part of 
136 dollars will 1 chaldron cost ? What is -^ of 136 dollars 1 

6. A ticket drew a prize Of 652 dollars, of which A own- 
ed ^ ; what was A's share of the money ? 

7. A privateer took a prize worth 36,960 dollars, of which 
the captain was to have ^, the first mate y^^, the second mate 
1^, and the rest was to be divided equally among the crew, 
which consisted of 50 men ; what was the share of each offi- 
cer, and of each sailor ? 

8. If a man travel 38 miles in a day, how far will he 
travel in 7^ days 1 

9. At $2.48 per barrel, what will 5| barrels of cider cost ? 

10. At $1.38 a bushel, what will 8| bushels of rye cost ? 

11. At $1.83 per bushel, what will ^ of a bushel of wheat 
cost ? What will ^ cost 1 

12.' At $7.23 per barrel, what cost 4^ barrels of flotir ? 

13. At $1.92 per gallon, what cost ^ of a gallon of brau^ 
dy 1 That is, what cost 1 quart ? 

14. At $4.20 per box, what cost ^ of a box of oranges ? 
What cost I of a box ? What cost 1| box ? 

15. At $2.20 per lb., what cost | of a lb. of indigo ? 
What cost 7| lb. ? 

16. At $2.25 per quintal, what cost f of a qql. of fish ? 
What cost 1 If qqls.? 

17. At $7.75 per cwt., what cost | cwt. of sugar ? What 
cost I cwt. 1 What cost | cwt ? 

18. At $7.25 per cask, what cost 3} casks of Malaga rai- 
sins ? 

19. At $0.75 per bushel., what cost 18| bushels of In- 
dian corn t 

20. At $6.78 per barrel, what cost j- of a barrel of flour ?. 
What cost {- of a barrel f 

21. At $7.86 per barrel, what cost 18f barrels of flour ? 

22. If 7 bushels of oats cost $2.94, what part of $2.94 
will 1 bushel cost 1 What is | of $2.M ! 

33. A man bought 8 sheep for ^0.24; what par< ol 
00O.J^ did 1 sheep cost ? What is { of $60.24 ? 
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34. A merchant bou^t 12 barrels of flour fer f82.44 ; 
what part of $€2.44 did 1 barrel cost ? What is -^ of 
«82.44t 

25. A merchant bought 18 hhds. of brandy for $1,602.00; 
what part of $1,692.00 did 1 hhd. cost ? What did it cost 
per hhd. ? 

26. If 37 lb. of beef cost $2.06, what part of $2 ^ will 1 
lb. cost ? What is ^V o^ ^•^ '^ 

27. If 1 hhd. of rum cost $52.92 what part of $52.^ will 
1 gallon cost 1 How much will 1 gallon cost 1 

28. At 43 cents a gallon, what will 15^ hhds. of molasses 
come to ? 

29. How many inches are there in a mile 1 

MEASURE OF LENGTH. 

3 barley-corns (bar.) make 1 inch, marked in. 

12 inches 1 foot ft. 

3 feet 1 yard yd. 

6^ yards or I I 1 rod rod. 

16|feet ) (<Hrpole 



tor. 



40 poles 1 furlong 

S ftirk>ng8 1 mile nd. 

3 miles 1 league L 

GO geographical miles, or > , j^^^^ .»««,i« / deg. 

69J statute miles \ ^ ^^S^^® "*^"^^' \ or • 

360 degrees the circumference of the earth. 
Also 4 inches make 1 hand 

5 feet 1 geometrical pace 

6 feet 1 fathom 
6 points 1 line 

12 lines 1 inch 

30. How many geographical miles is it round the earth 1 

31. How many statute miles round the earth 1 

32. How many inches in 15 miles ? 

33. How many rods round the earth ? 

34. How many barley-corns will reach round the earth ! 

35. At $25.00 per ton, what will 1 cwt. of hay come to ! 

36. If 6 horses eat 18 bushels of oats in a week, what part 
of 18 bu. will 1 horse eat in the same time 1 What part of 
18 bu. will 5 horses eat 1 What is | of 18 bu. t 

37. If a man travel 35 miles i;iil Ytfww^^\«3W xsiwsii laSsa. 
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will he travel in 1 hour ? How man j in 12 hours ? How 
many in 53 hours 1 . 

38. If a stagQ run 96 miles in 12 hours, how many miles 
will it run in 15 days 5 hours, at that rate, if it run 12 
hours each day ? 

39. At $30.00 a ton, what will 7 tons 8 cwt. of hay come 
to ? 

40. A man, afler travelling 23 hours, found he had tra- 
velled 115 miles ; how far had he travelled in an hour, sup- 
posuQg he had travelled the same distance each hour ? how 
far would he travel in 47 hours at that rate -? 

41. If 1 hhd. 20 gal. cost $118.69, what is it a gallon? 
How much is it per hhd. ? How much would 3 hhds. 17 
gal. come to, at that rate ? 

42. If 18 gal. 3 qts. of wine cost $33.75, what is it a 
quart ? What will 1 hhd. 43 gab. 2 qts. come to, at that 
rate? 

43. If 3 qrs. 13 lb. of cocoa cost $14.55, what is it per 
lb. ? How much will 47 lb. come to, at that rate ? 

44. If 1 cwt. 3 qr. 7 lb. of cocoa cost $32.48, what is it 
per lb. ? What would be the price of 3 cwt. 2 qrs. 5 lb* at 
that rate 1 

45. If 1 oz. of silver be worth 6s. 8d., what is that per 
dwt ? What would be the price of a silver cup, weighing 
10 oz. 14 dwts. ? 

46. If 1 cwt. 3 qrs. 23 lb. of tobacco cost $54.75, what 
will 3 cwt. 2 qrs. 5 lb. cost at that rate ? 

47. If 6 horses will consume 19 bu. 2 pks. of oats in 3 
weeks, how many pecks will 17 horses consume in the same 
time ? How many bushels ? 

48. A ship was sold for <£568, of which A owned f ; what 
was A's part of the money ? 

49. If 3 yds. 3 qrs. of broadcloth cost $30.00, what will 
7 vds. cost '^ 

50. If 37 yds. of cloth cost $185.00, what will 18| yds. 

cost? 

51. If 23 yds. of cloth cost $230.00, what will 1 qr. cost 1 
What will 1 ell English cost ? What will 17| elU cost ? 

52. If a chest of Hyson tea, weighing 79 lb., cost 32(£. 
1 Is. 9d., what would 43 lb. come to at that rate? 

53. If 9 cwt. 3 qrs. 4 lb. of tallow coat $109.60, what 
wiU 1 cwt. cost ? 

54. If the dhtance from Boston to Pi;ovidence be 40 miles, 
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hoir many times will a carriage w&eel, the circumference of 
\diich is 15 ft. 6 in., turn roiutd in going that distance ? 

55. If the forward wheels of a wagon are 14 ft. 6 in., and 
the hind wheels 15 ft. 9 in. in circumference, how^ many 
more times will the forward wheels turn round than the hmd 
wheels, in going from Boston to New York> it being 248 
miles 1 

56. How many times will a ship 97 ft. 6 in* long, sail her 
length in the distance of 1,200 miles ? 

57. If 1 bushel of oats will serve 3 horse» 1 day, bow 
much will serve 1 horse the same time? How much will 
serve 2 horses ? 

58. If 1 buishel of corn will serve 5 men 1 week, bow 
much will serve 1 man the same time ? How much will 
serve 3 men ? 

59. If you divide 1 gallon of beer equally among 5 men, 
how much would you give them apiece 1 If you divide 2 
gallons, how much would you give them apiece 1 If you di- 
vide 3 gallons, how much would you give them apiece t If 
you divide 7 gallons, how nrach would yon give them apiece 1 

60. What is I of 1 ? What is J- of 2 ? What is | of 3 7 
What is .} of 7 ? 

61. If 7 yards of cloth cost 1 dollar, what part of a dollar 
will 1 yard cost ? If 7 yards cost 2 dollars,^ what part of a 
dollar would 1 yard cost ? If 7 yards cost 5 dollars, what 
part of a dollar would 1 yard cost ? If 7 yarda cost iO doi* 
larp, what part of a dollar will 1 yard cost ? How many dol^ 
lars? 

62. What is | of 1 ? Whalis | of 2 ? of 3 ? of 5 ? of 10 7 

63. If you divide 1 gallon of wine equally among 13 per** 
sons, how much would you give them apiece ? How much. 
if you divide 2 gallons ? How much if you divide 3 gallons t 
5 gallons ? 11 gallons ? 15 gallons ? 23 gallons ? 57 gal« 
tens ? 

64. What is JL of 1 "^ of 2 ? of 3 1 of 5 T ofll ? of 2B ! 
of 57? 

65. If you divide 1 dollar equally among 23 persons, what 
part of a dollar would you give them apiece ? If you divide 
2 dollars, what part of a dollar would you give them apiece t 
1 dollars ? 18 doUars ? 34 dollars ? 87 dollars ? 253 ddi* 
lars ? 

66. WhatisAofl? of2? of7? ofl8toC^\ ^i^% 
of 253? 

5» 
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67. If 8 barrels of flour cost 53 dollars, what is t^i a 
tor^l ? What will 13 barrels cost 1 

68. if It lb. of beef cost $1.43, what is that pet lb. ? 
d^. If 57 lb. of raisins cost fd.37, how much is that per 

Ik? Wfcat will 43 lb. cost 1 

tt). if i cvvt. ^ qrs. 15 lb. of sugar cost #19.53^ how 
mlKih is it per lb. ? What will 6 cwt. 1 qr. S3 lb. cost 1 

71. If 15 jrds. 3 qrs. of broadcloth cost 91A7,QB, Hirhat 
Wili.l qr. costt What will a yttfd costi What will 57 
yards cost 1 

Ifii. ^^^JiJ}^ ^ hhds. of wine for $257.00 ; what was it per 
gallon t What ^ould 5 pipes cost at that rate ? 

73. If 2 bushels of wheat is sufficient to sow 3 acres, what 
part of a bushel will sow 1 acre ? How much will sow 5 
acres 1 

74. If 5 barrels of cider will serve 8 men I year, what 
part ot a barrel will serve 1 man the same time 1 How 
much will serve 17 men ? 

75. If 5 barrels of flour will serve 23 men 1 month, what 
part of a barrel will serve 1 man the same time ? llow much 
wfll serve 75 men t 

76. If 3 acres produce 43 bushels of wheat, what part bf 
an acre will produce 1 bushel ? How much wilP produce 7 
bushels 1 liow much will produce 28 bushels ? How much 
will prodtice 153 bushels ? 

77. If 7 acres 1 rood produce 123 bushels 3pks. of wheat, 
how much will 1 rood produce 1 How much will 25 acres 
produce 1 

Nate. 4 roods make 1 acrei. 

*fS* tf 9 acres 1 rood produce 136 bushels of rye, what 
pktt of a rood will produce 1 bushel 1 How many acres will 
produce 500 bushels 1 

79. tf 435 men consume 96 barrels of provisions in 
months, how many barrels will 2,426 men consume in the 
same time ? 

80. At 23 cents per gallon, what will | of a hhd. of mo- 
lafises come t6 1 

81. At 14 cents per Ibb, what will | of 1 cwt. of raisins 
tome tol 

82. How many shillings in | of i£. 1 
How many pence ia 4 of a shiUiag 1 
How JDaay pence in f of a shiiKng 1 

i 
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85. How many farthings in 4 of a penny 1 

86. Find the value of | of a shilling, in pence and farthings. 

87. Find the value of fof a shilling, in pence and faithings. 

88. Find the value of | of 1^., in shillings and pence. 

89. Find the value of f of 1£., in shittings, pence, and 
farthings^ 

90. What is the value of ^ of 1^., in shillings, pence, 
and faithings t 

91. Find ^ of a day in hours, minutes, and seconds. 

92. Find | of 1 houif in minutes and seconds. 

93. What is /y of a day ? 

94. What IB j\ of a day ? 

95. What is I of 1 lb. Avoirdupois ? 

96. What is ^ of 1 civt in quarters and lb. ? 

97. What is /^ of 1 cwt. ? 

98. What is /^ of 1 hhd. of wine ? 

99. What is ^\ of 1 hhd. of wine ? 

00. What is ^ of a yard ? 

01. What is j«|. of a yard ? 

02. What is tV of a yard? 

03. What is I of a dollar 1 / h 

04. What is ,^y of a dollar? 

05. What is ^ of a dollar ? 

06. Whatis/^oflj^.? 

07. What is ^ of l£. 1 

08. What is ^ of 1^. 

09. What is f ^ of a gallon of wine 1 
10'. What is 14 of a shilling 1 

11. What is II of a day ? 

12. What is ^V^ of a dollar 1 

13. What is II of a yard 1 

14. What is if of a bushel? 

15. What is -^ of 1 lb. Avoirdupois t 

10. What is f ^f of iJ^. ? 

17. What is /^i^ of 1^. 1 

18. What is ifl of I^. 1 

19. What is ill of 1 cwt. ? 

20. What is j\\% of a week 1 

21. What is ||f of 1 hhd. of brandy ? 

22. What will |^f of 1 hhd. of wine come to, #<1.23 
per gal. ? 

23." What will HJ of 1 cwt. of 8tt(8s com^ Xa, ^x HJ^:^ 
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124. What will 4| tons of iron come to, at $4.00 pet cwt. 1 

125. What will 7^^ cwt. of sugar come to, at 8 cents per lb. ? 

126. What will 8| hhd. of molasses come to, at $0.48 per 
gal. 1 

127. What will 10^ tons of iron ccmie tc^, at $0.05 per lb. ? 

128. What will 23|| pipes of brandy come to, at $1.43 
per gal. 1 

129. At 5s. per bushel, what will 4 bu. 3 pks. 5 qts. of 
corn come tot 

130. At $9.00 per cwt, what will be the price of lib. of 
sugar 1 What will 3 cwt. 2 qrs. 7 lb. come to at that rate ? 

131. At $87.00 per cwt, what cost 4 chests of tea, each 
weighings cwt 3 qrs. 14 lb. ? 

132. What cost 18 gals. 3 qts. of brandy, at the rate of 
$97.00 per hhd. 1 

133. Bought a silver cup weighing 9oz. 4dwt. 16 grs. for 
S£, 2s. 3d. How much was it per grain. How much per 
ounce? ,. . 

134. Bought a silver tamcard weighing 1 lb. 8 oz. 17 dwt. 
13 gr. for $25.00 ; how much was it per ounce t 

135. If 34 tons 9 cwt 2 qrs. 18 lb. of tallow cost $6,500,00, 
what is it per lb. 1 How much per toa 1 

136. A and B traded ; A sold B Sj; cwt. of sugar, at 12^ 
cents per lb. ; how much did it come to ? la exchange, B 
gave A 18 dwt of flour ; what was the flour rated at per lb. ? 

137. B delivered C 2 pipes of brandy, at $1.40 per gal- 
lon, for which he received 87 yards of cloth ; what was the 
cloth valued at per yard ? 

138. D sells £ 370 yards of cotton cloth at 33 cents per 
yard ; for which he receives 500 lU of pepper ; what does 
the pepper stand him in per lb. ? 

139. A merchant bought 3 hhds. of brandy, at $1.30 per 
gallon, and sold it so as to gain ^ of the first cost ; how muck 
did he sell it for per gallon ? 

140. A merchant iKNight a quantity of tobacco for $250.00, 
and sold it so as to gain /^ of the first cost ; how n^uch did 
he sell it for ? 

141. A merchant bought 1 hhd of wine for $80.00 ; how 
much must he sell it for to gain $15.00 1 How much will 
^that be a gallon ? 

142. A merchant bought 500 barrels of flour for $3,000,00 ; 
>fr much must he sell it for per barrel la gain $250.0(^ 

»f^he whole 7 
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1 43. A merchant bought 350 yards of cloth for $1,800,00 ; 
how much must he sell it for to gain ^^ of the first cost«? 
IIow much will that be a yard 1 

144. A merchant bought 2 hhds. of molasses for $35.28; 
how much must he sell it for per gal. to gain ^ of the first cost ? 

145. A merchant bought 7 cwt. of cofiee for $175.00, 
but being damaged he was willing to lose ^ of the first cost 
How much did he sell it for per lb. ? 

146. A merchant sold 7 cwt of rice for $22.75, to receive 
the money in 6 months, but for ready money he agreed to 
inakgf a discount of j^ of the whole price. How much was 
the rice per lb. after the discount ? 

147. If 8 boarders will drink a cask of beer in 12 days,^ 
how long would it last 1 boarder ? How long would it last 
12 boarders ? 

148. If 23 men can build a wall in 32 days, how many 
men would it take to do it in 1 day 1 How many men will 
it take to do it in 8 days 1 

149. If 15 men can do a piece of work in 84 days, how 
many men must be employed to perform the whole in 1 day ? 
How many to do it in 30 days T 

150. If 18 men can perform a piece of work in 45 days, 
how many days would it take 1 man to do it ? How long 
would it take 57 men to do it ? 

151. If 25 men can do a piece of work in 17 days, in how 
many days will 38 men do it ? 

152. If a man perform a journey in 8 days, by travelling 
12 hours in a day, how many hours is he performing it 1 
How many days would it take him to perform it if he travel- 
led only 8 hours in a day 1 

.153. If a man, by working 11 hours in a day, perform a 
piece of work in 24 days, how many days will it take him to 
do it if he works 13 hours in a day ? 

154. If I can have 5 cwt carried 138 miles for 11 dol- 
lars, how far can I have 25 cwt. carried for the same money ? 

155. Suppose a man agrees to pay a debt with wheat, and 
that it will take 43 bushels to pay it, wheii wheat is 7 shil- 
lings per bushel ; how much will it take when wheat is 9 
shillings per bushel ? 

156. If 11 men can do a piece of work in 14 days, when 
the days are 15 hours long, how many men would it take to 
do it in the same number of days, when the da^s ai^\\Vsss\\'^ 
long 1 
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• 

157. If 5 inea can do a piece of work in 5 months by 
working 7 hoars in a day, in how many months will, they do 
it, if they work 10 hours in* a day ? 

15&^.Two men, A and B, traded in company ; A furnish- 
ed I of the stock and B | ; they gained $864.00 ; what was 
each one's share of the gain ? 

159. Three men, A, B, and C, traded in company ; A 
furnished \l of the capital ; B -^, and C the rest. They 

fained $8,453,67 ; what was each one's «hare of the divi- 
cndl 

160. Two men, B and C, bought a barrel of flol^ to- 
gether. B paid 5 dollars Uld C 3 dollars ; what part of the 
whole price did each pay 1 What part of the flour ought 
each to have ? 

161. Two men, G and D, bought a hogshead of wine ; C 
paid $47.00, and D 53.00; how many dollars did they both 
pay 1 What part of the whole price did each pay ? How 
many gallons of the wine ought each to have ? 

162. Three men, C, D, and £, traded in company ; C put 
m $850.00; D, 942.00; and £, $1,187.00; how many 
dollars did they all put in ? What part of the whole did 
each put in 1 They gained $1,353.18 ; what was each 
man's ihare of the gain ? 

163. Five men. A, B, C, D, and E, freighted a ves9^: 
A put on board goods to the amount of $4,000.00 ; B« 
$15,000.00 ; C, $11,000.00; D, $7,500.00; andE, $850.00. 
During a storm the captain was obliged to throw overboard 
goods, to the amount of $13,400.00 ; what was each man's 
share of the loss ? 

164. Three men bougl^t a lottery ticket for $20.00 ; of 
which .P paid $4.37; G $8.53; and H,. the rest. They 
drew apprize of $15,000.00 ; what was the share of each 1 

165.- Three men hired a pasture for $42.00 ; the first put 
in 4 horses vihe. second, 6 ; and the third, 8. What ought 
each to pay 1 

166. A man failing in trade, owes to A $350.00 ; to B 
$783.00 ; to C $1,780.00 ; to D $2,875.00 ; and he has only 
$2,973.00 in property, which he agrees to divide among his 
creditors in proportion to the several debts. What will each 
receive 1 i m 

167. What is ^\ of 378,648 1 

168. What is iff! 0^871 
/^, WJjat IS jfif of Zl 
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170. What is ^sV of 47? 

171. Multiply fH by 7. 

172. What is m of 7? 

173. Multiply 973 by JM. 

174. Multiply jfj by 973. 

175. Multiply 471 by ^y,. 

176. Multiply tVt by 471. 

177. Multiply t'AV hy 138. 

178. Multiply 138 by ^^. 

179. .Multiply Ofy by 950. 
18% Multiply 950 by ^f f^. 

XVII. . 1. If 2 lb. of figs cost I of a dollar, what is that a 
pound? 

3. If 2 bushels of potatoes cost f of a doHar, what is that 
a,, bushel ? What would be the price of 8 bushels at that 
rate ? pp 

3. If I of a barrel of flour ^ere to be divided equally 
amoi^ 3 men, how much would each have ? 

4. If 3 horses bonsume tt of a ton of hay in 1 month, how 
much will 1 horse consume 1 IJow much would 11 horses 
consume in the same time ? 

5.* If 3 lb. of beef cost jf of a dollar, what would a quar- 
ter of beef, weighing 136 lb. * cost at that rate ? 

6. If 2 yds. of cloth cost S| dollars, what will 7 yards cost 
at that rate ? 

7. If 4 bushels of wheat cost 32| shillings, what will 17 
bushels cost ? , 

8. If 3 sheep are worth 23| bushels of wheat, how many 
bushels is 1 sheep worth ? IIow many bushels are 50 sheep 
worth at that rate ? 

Note. Reduce 23} to fifths, or divide as far as you can, 
and then reduce the i^emainder to fifths, and taJce •} of 
them. 

9«. If 7 calves are worth 59^ bushels of corn, how many 
bushels are 15 calves worth at that rate ? 

10. A man laboured 15 days for 20f dollars; hrw much 
would he earn in 3 months at that rate, allowing 26 working 
days to the month ? 

11. A man travelled 88^ miles in 17 hours ; how fkr did 
he travel in an hour ? 

* See Fiffl t^essotiB, 9«c^.l^V . 
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12. A man travelled 476f miles in S days ; how far di(? 
he travel each day, supposing he travelled the same nambet 
of miles each day ? 

13. Divide 77/y bushels of corn equally among 15 men. 

14. If 23 yards of cloth cost 175f dollars, what is that a 
yard ? 

16. If 35 lb. of raisins cost 3y^^ dollars, what will 2 cwt. 
cost at that rate ? 

16. A man divided |^ of a water-melon equally between 2 
boys ; how much did he give them apiece ? 

17. Suppose you had -^ of a pine apple and should jjivide 
it into two equal parts ; what part of the whole app]<> would 
each part be ? 

18. If you divide^ of a bushel of corn equally between 2 
men, how much would you give them apiece ? 

19. What is i of i? 

20. If you divide | of aJnishel of grain between I wo men, 
how much would you give mem apiece ? 

Note. Cut the third into two parts. What will th^parts 
bel 

21. What is jt of i ? 

22. If «you divide | of a barrel of flour equally between 
two men, how much will you gfve them apiece 1 

23. What is I of i? 

24. A man having | of a barrel of fiour divided it f*qual)y 
among 4 men ; how much did he give them apiece 1 

25. What is i off? 

26. 1:3 lb. of sugar costf of a dollar, what is it a pound ] 

27. What is 4- off] 

28. If 5 lb. of rice cost | of a dollar, what is that a pound ? 

29. If 3 lb. of raisins cost -^ of a dollar, what is that a 
pound 1 What will 2 lb. cost at that rate 1 What 7 lb. ? 

30. What is i of ^ ? What is f of ^ 1 What is J of ^ ? . 

31. If 7 lb. of sugar cost f of a dollar, what is it apoundt 
What will 5 lb. cost at that rate ? What would 15 lb. cos{ ? 

32. What is 4 of I ? What is 4 of J ? What is y of | ?,^ 

33. During a storm, a master of a vessel was obliged to 
throw overboard -j^ of the whole cargo. What part of the 
whole loss must a man sustain who owned ^ of the cargo ? 

34. A man owned ^ of the capital of a cotton manufac- 
tory, and sold -^ of his share. What part of the whole cap 
ital did he sell ? What part did he then own '' 
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35. If 3 bushels of wheat cost 5^ dollars, what is it a 
bushel ? What will 2 bushels cost at that rate 1 

36. What is i of Si 1 What is ^^ of 5^ 1 

37. If 4 dollars will buy 5f bushels of rye, how much will 
one dollar buy ? How much will 3 dollars buy t 

38. What is i of 6| t What is i of 5| 1 

39. If 17 burels of fiour cost $107|, what will 23 barrels 
cost? 

40. What is f f of 107| 1 

41. If 12 cwt. of sugar cost $137J, what is the price of 
1 qr. 1 What of 1 lb. t 

42. At 4 dollvs for 3} gallons of wine^ how much may be 
boughtfor 67^ dollars ? 

Note. Find how much ^ a dollar will buy. 

43. If 3 cords of wood cost 20 dollars^ what will 7^ cords 
cost? 

44. If 19 yards of cloth cost 155 dollars, what will be the 
price of l)- yards? 

45. If 18 lb. of raisins cost 2f dollars, what is that per 
lb. ? What would be the price of 5f lb. at that rate ? 

46. If 11 lb. of butter cost 2^ dollars, what will 18| lb. 
cost? 

47. If 7 gallons of vinegar cost | of a dollar, what will 
27 ^ gallons cost ? 

46. If 1 lb. of sugar cost || of a dollar, what will 17| lb. 
cost ? 

49. If a yard of cloth cost 7j^^ dollars, what will f of a 
yard cost ? 

50. At -^ of a dollar a yard, what will ^ of a yard of 
doth cost ? 

' 51. At 3} shillings a yard, what will 7| yards of ribaniS 
cost ? r 

52. At 3 dollars a barrel, what part of a barrel of cider 
may be bought for ^ of a dollar ? 

53. At 4 dollars a yard, what part of a yard of cloth may 
be bought for 4^ of a dollar ? 

54. At 2 dollars a yard, how much cloth may be bought 
for 5| dollars ? 

55. At 2 dollars a gallon, how much brandy may be bouiAt 
for 7| dollars? ^ 

56. At 3 shillings a quart, haw many quarts of wine may 
M bought for 17f shillings ? 

6 
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57. At 6 ddlars a barrel^ how roanj barrels of flour may 
be bought for 45/^ dollars ? 

68. If 1 cwt. of iron cost 4| dollars, what will 5| cwt. 
cost? 

69. A map failing in trade can pay only | of a dollar on 
each dollar, how much can he pay on 7^ dollars ? How 
much on 23f dollars ? 

60. A man failing in trade is able to pay only || of a 
pound on a pound, how much can he pay on V7£. l*5s. 1 

61. A man failing in trade is able to pay only 17s. on a 
pound, what part of each pound will he pay 1 How much 
will he pay on a debt of 147^. 14s. ? 

62. What is I of fl? 

63. Divide -^ by 6. 

64. Multiply ^*j by ^. 

65. Whatis^Vof^^ 

66. Multiply f ^ by ^j. 

67. Divide ff by 25. 

68. Divide 15j^ by 8. 

69. Multiply 15f j by |. 

70. What is /VV of 17,5^ 7 

71. Multiply 13f by ^. , 

72. Multiply ISS^V by 24|. 

73. Multiply l,647f by 17J|. 

74. How many times is 3 contained in 14} ? 

75. How many times is 9 contained in 47^ 1 

76. How many times is 17 contained in 253|{ ? 

77. What part of 2 is I? 

78. What part of 7 is /^ ? 

79. What part of 19 is |J 1 

80. What part of 123 is -^^ 1 

81. Whatpartof8U7|1 

82. What part of 19 is 14f ? 

83. What part of 82 is 19^ 1 

84. What part of 125 is 47^ '^ 

XVIII. 1. If 1 ib. butter cost J of a dollar, "how much 
will 2 lb. cost 1 What will 4 lb, cost 1 

2. At ^ of a dollar per lb., what will 2 lb. of raisins cost '^ 
What will 3 Ib. cost ? What will 6 lb, cost 1 

3. If 1 man will consume f of a bushel of corn in a week, 
how much will 2 men consume in the same time ? How 
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much will 4 men coiuume 1 How mucH will 8 men con- 

4. If a hoTse will consume ^ of a bushel of oate in a day, 
how much wjll he consume in S days ! How much In 9 days T 

5. If 1 man can do y, of a piece of work in a day, how 
much of it can 3 men do in tlie Bame time? How much 
of it can 3 men do 1 How much of it can 4 men do ? How 
much of it can 6 men ^o1 How much of it can 12 men do? 

6. If a man drink ^\ of a barrel of cider in a week, how 
much would he drink in 2 weeks? How much would 6 
men drink in a week at that rate 1 How much would 6 men 
drink in a week 1 How much would 30 men drink in a 
week t How much would 40 meo diink in a week 1 

7. If a horse consume 2^ buBhels of oats in a week, how 
much would be consume in 4 weeks ? How much in 6 
weeks T 

8. At 7^ dollars a barrel, what cost 5 barrels of flout 1 

9. If a horse will eat j^ of a ton of hay in a month, how 
much will 2 horses eat T How much will S horses eat 1 

10. If it take Ij-I yard of clotb to make a coat, bowinuch 
will it take to make 8 coats T How much to make 24 coats 1 

11. If a barrd of cider cost 34^ dolluB, what will 10 
irreu coi 



barrels coat 7 What will 25 barrels cost I 



19. 



Note. 6 times ^=1 ; 8 times ^ ia 7 times as much, thai 
is, 7. Perform the following examples in a similai manner. 

33. How much is 7 times t ! 

23. Haw much is 19 times U 1 

24. How much is US limes U 1 

25. Multiply 7^ by 5. 
20. Multiply 19A by 17. 
27. Multiply 123^^ by 9. 
as. Multiply 43J|f by 337. 



«4 ARITBMETIC. Part i 

39. iiuitipiv ftAAiL bv laee. 
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30. Multiply lirlfr by 1000. 

XJX. 1.* A merefaant bought 4 pieces of doth, the first 
contained 1S| yards, the second 27} yards, the third 23| 
yards, and the fourth S5f yards. How many yards in the 
whole? 

2. A gentleman hired 2 men and a boy for 1 week. One 
man was to receive 5f dollars, the other 7|, and the boy 3|. 
How much did hb pay the whole 1 

' 3. A gentleman hired three men for 1 month. To the 
first he paid 26^^ bushels of com ; to the second, 28^ bush 
els, and to the third, 33^ bushels. How many bushels did 
it t&ke to pay them ? 

4. A man had 2^ bushels of corn in one sack, and 2| in 
another ; how many bushels had he in both ? 

& If it takes 1^ yard of cloth to make a coat, and f of a 
yard to make a paur of pantaloons^ how much will it take to 
make both t s 

6. A man bought 2 boxes of butter ; one had 7^ lb. in it, 
and the other lOf lb. How many pounds in both 1 

7. A boy having a pine apple, gave ^ of it to one sister^ ^ 
to another, and ^ to his brother, and kept the rest himself. 
How much did he keep himself? 

8. A man bought 3 sheep ; for the first he gave 6} dol 
lars ; for the second, 8f ; and for the third, 9^, How many 
dollars did he give for the whole ? 

9. How many cwt of cotton in four bags containing as 
follows ; the first 4^ cwt. ; the second, 5} cwt. ; the third 
A-f^ cwt ; and the fourth 7^ cwt. ? 

10. A merchant bought a piece of cloth containing 23 
yards, and sold 7| yards of it ; how many yards had he left ? 

11. A gentleman paid a man and a lx)y for 2- months' la- 
oout with corn ; to the man he gave 26f boshels, and to the 
boy he gave 18| bushels. How many bushels did it take to 
pay both ? 

12. Bought 8| cwt. of sugar at one time, and 5| cwt at 
another ; l^w much in the whole T * 

13. Bought 4 of a ton of iron at one time, and 4 of & ton 
at another ; how much in the whole ? 

14. There is a pole standing so that | of it is in the mud, 

* See First Leaaons, Sect, XIII. 
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i of it in the water, uhI the rest ahofethe water; howmueh 
of it 18 above the water t 

15. A merchant bought 14^ cwt of iogari and sold 8/^ 
ewt. ; how many lb. had he kn ? 

N0U. Reduce all fractions to their fewest tannSi afier 
the work is completed, or before if convenient. In the abore 
exan^ -^ might be reduceid, but it would not be convenient 
because it now has a common denominator with f)« The 
answer may be reduced to lower terms. 

16. Out of a barrel of cider there had leaked 7f gallons ; 
how many gallons were there left 1 

17. A man booght 2 loads of hay, one contained 17| 
cwt and th^ other 29^ cwt. How many cwt in both 7 

18. A man had 43^ cwt of hay, and in dweeks his horse 
ate S^ cwt* of it ; how much had be left ? 

19. Two boyst udking of their ages, one said he was 9f 
years old; the other said he was 4/r years ddw. What 
was the age of the-secon^ 1 

20. A lady being asked her age, said that her husband 
was 37f years old, and she was not so old as her husband by 
8A years. What was her age ? . 

21. A lady beinf^u^ed how much older her husband was 
than herself, answered, that she could not tell exacdv ; but 
when she was married her husband was 28^ yetatn old, and 
«he was 22f. What was the difference of their ages ? 

22. Add together f and^^. 

23. Add together |, f^ and |. 

24. Add together ^ and -^ 

25. Add together 13A and 17^ 

26. Add together 137f 26^, and 243f . 

27. What is the difference between f and f 1 

28. What is the difference between A and H ? 

29. What is the difference between 1§^ and 8A ? 

30. What is the difference between 137| and 98f ! 

31. Subtract 38^ from 53^. 

32. Subtract 284^ from 813f4^. 

XX. 1. A man bought 15 cows for $345. What was the 
average price ? 

Note. Find the price pf 3 cows, and then of 1 cow. 

2. A merchant bou^t 16 yards of cloth for 984J64 ; what 

was it a yard 1 

6» 
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S. A merohant bpught 18 barrels of flour for $ 114.60, 
and sold it so as to gain $1.00 a bbl. Haw much did he sell 
it for per barrel? 

4. 21 men are to share equally r prize of 6»530 dollars, how 
much will they have. apiece ? 

5. A merchant sold a hogshead of wine for 113 dollars 
How much was it a gallon ? . 

6. A ship's crew of 30 men are to share a prize of 847 
dollars ; how much will they receive apiece 1 

7. A man has 1.857 lb. of tobacco^ which he wishes to 
put iiito 42 boxes, an equal (j^uantity in each box. How much 
must he put into each box ? , 

8. In 4j847 ffaltons of wine, how many hogsheads ? 

9. At $48.00 a ban^l, how many barrels of brandy may 
be bought for $687.40 1 

10. At $90 dollars a ton, how many tons of iron may be 
bought for 2,486 dollars ? 

11. If 23.00ecwtofiron cost $92,368.75, how much is it 
per lb. 1 

12. Divide 784 by 28. 
18. Divide 1,008 by 36. 

14. Divide 1,728 by 72. 

15. Divide 2,352 by 56. 
16: Divide 183 by 15. 

17. Divide 487 by 18. 

18. DivideJ,243by25. 

19. Divide 37,864 by 63. 

20. Divide 19,743 by 112. 

21. Divide 4,383 by 30. 

22. Divide 6,487 by 50. 

23. Divide 1,673 by 400. 

24. Divide 13,748 by 7,000. 

25. Divide 100,780 by 250. 

26. Divide 406,013 by 4,700. 

27. Divide 3,000,406 by 306,009. 

28. Divide 450,387 by 36,000. 

29. Divide 78,407,300 by 42,000. 

30. Divide 15,008,406 by 480,000. 

XXI. 1. Find the divisors of each of the following nui^v 
bers, 15, 18, 20, 21, 24, 28, 42, 48, 64, 72, 88, Oa 

2. Find the divisors of each of the fdlowiDg aumbers, 
108, 112, 114, 120, 387, 432, 846, 936, 
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3. Find ibe diviaors of each of thefoUowing numbers. 
SOOO, 4,053, 1,864, 2,480, 24,876, 103,284, and 7,328,472. 

4. Find the ooramon diVisors of 8 and 24. 

5. Find the common divisors of 16 and 36 

6. Find the common divisors of 18 and 42 

7. Find the common divisors of 21 and 56. 

8. Find the common divisors of 56 and 264. 

9. Find the common divisors of 123 and 642. 

10. Find the common divisors of 32, 96, and 1,432. 

11. Find the common divisors of 7,362, and 2^484. 

12. Find the common divisors of 73,647, 84,1^, and 
9,684. 

13. Reduce ^ to its lowest terms. 

14. Redace -^f^ to its lowest terms. 
15* Reduce |f^ to its lowest terms. 

16. Reduce :^j^ to its lowest terms. 

17. Reduce ^VVir ^ ^^ lowest terms. 

18. Reduce -^i^^ to. its lowest terms. 

19. Reduce ^f-J^ to its lowest terms. 

XXII. ' 1. Reduce -|:and f to the least common denomi- 
nator. 

2. Reduce I and ^ to the least common denominatoTi 

3. Reduce | and 4 to the least common denominator. 

4. Reduce ^ and -^^ to the least common denominator* 

5. Reduce ^ and )\ to the least common denominator. 

6. Find the least common multiple of 8 and 12, 

7. Find the least common multiple of 8 and 14. 

8. Find the least common multiple of 9 and 15. 

9. Find the least common multiple of 15 and 18. 

10. Find the least common multiple of 10, 14, and 15. 

1 1. Find the least common multiple of 15, 24, and 35. 

12. Find the least common multiple of 30, 48, and 56. 

13. Find the least common multiple of 32, 72, and 120. 

14. Find the least common multiple of 42, 60, and 125. 

15. Find the least common multiple of 250, 180, and 540. 

16. Reduce -^ and ^ to the least common denomihator. 

17. Reduce -fy and 77 to the least common denomina- 
tor. 

18. Reduce -/§■, t^V* ^^^ H' ^ ^^ ^^^^ common denomi^ 
uator. 

19. Reduce f , f , tV> ^^ 3V> ^^ ^^ ^^^^ common deniuni 
iiat<nv 
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90. KtAaoe ^j^ ^« and ^ to the leasl common denomi- 
nator. 

SI. Reduce ^ and ^ to the least comnum denomina- 
tor. 

22. Redoce -3^^ and TJi)^ to die least common denomi- 
nator. 

23. Reduce -f^ and ^f^gj to the least eommon denomi- 
nator. « 

24. Redace -tH^jf^ni ^^Anr ^ ^ least common de- 
nominator. 

XXIII. I.* At -I of a dollar a bushel, how many bui^hels 
of potatoes may be bought for 5 ddlars t How many at | 
of a dollar a bushel ? 

2. At I of a shiUing apiece, how many peaches may be 
bought for a dollar ? How many at f of a shilling apiece ? 

3. A gentleman distributed 6 buraels of corn among some 
labourers, giving them ^ of a bushel a[Hece ; how many did 
he give it to ? How many would he lunve given it to, if he 
had given ^ of a bushel apiece t f 

4. If it tekesf of a bushel of rye to sow 1 acre, how many 
9cres will 15 bushels sow 1 

5. A merchant had 47 cwtc of tobacco which he wished 
to put into boxes, containing -j^ cwt. each. How many boxes 
must he get t 

6. A gentleman has a hogshead of wine which he wishes 
to put into bottles, containkig -ji^ of a gallon each. How 
many bottle will it take ? 

7. If ^ of a barrel of cider wiH last a family 1 week, how 
many weeks will 7 barrels last 1 

8. If 1^ of a bushel of grain is sufficient for a family of 
two persons 1 day, how many days would 16 bushels last ? 
How many persons would 16 bushels last 1 day ? 

0. If a latx>urer drink |4 of a gallon of cider in a day, one 
day with another, how long will it take him to drink a hogs- 
head ? 

10. If an axe-maker put -^ of a lb. <^ steel into an axe, 
how many axes would 1 cwt. of steel be saflicient for ? 

11. If it take 1| bushel of oats to sow an acre, how many 
acres will 18 bushels sow ? 

12. If it take 1| bushel of wheat to sow an acre, how 
masy acres will 23 bushels sow ? 

* See Fint Leaons, Sect. XV. 
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13. At 1| dollar a boabel, how mudi wheat may be 
bought for 20 dollars ? 

14. At ^- dollars a barrel, how many barrels of cider may 
be bought for 40 dollars t 

15. At the rate of 15| bushels to the acre, bow many 
acres will it take to produce 75 bushels of rye ? 

16. At 4| dollars per cwt, how many tons of iron can I 
buy for $150 1 . 

17. At llf cents per lb., how much steel can I bay for 
f 50.00 1 

18. If a roan can perform a journey in 580 boors, how 
many days will it take him to perform it if he travel 9^ 
hours in a day ? 

19. How many coats may be made of 187 yards of doth 
if 3^ yards make 1 coat 7 

29. In 43 yards how many /ods ? 

21. In 87 yards how many- rods ? 

22. In 853 feet how many rods ? 

23. In 2,473 feet how many furlongs? 

24. In 43,872 feet how many miles 1 

25. If 1 bushel of amrfes cost ^ of a doltoy how many 
bushels may be bought tor | of a dolht 1 

26. At I of a dcwiar a dozen, how many dozoi of lemons 
may be bought for 4 of a dollar ? How many do2sen for 1{ 
ddlart 

27. At { of a dollar a dozen» how many dozen of oranges 
may be bought for f of a dollar ? How many for 2} dollars ! 

28. At J of a dollar a bushel, how many busheb of ap- 
ples may be bought for j^ of a dollar ^ How many for 5| 
dollars ? 

29. At I of a dollar per lb., how many pounds of figs may 
be bought for f of a dollar ? How many pounds for l\ 
dollar ? 

30. At I of a dollar a bu^hd, how many busheb of apples 
may be bought for 1 j- dollar ? 

31. If ^ of a chaldron of coal will sijqpply a fire 1 week, 
how many weeks will ^ of a chaldron supply it ? 

32. If 1 lb. of sugar cost j- of a dollar, how many pounds 
may be bought for f of a dcJlar ? How many pounds for 1| 
dollar T 

33. At I of a dollar per bushel, how many bushels of ap- 
ples may b^ bought for | of a dollar 1 How many at | of a 
dollar per bushel t 
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34. At ^ of a ddlar per baBhel» how raaiiy bushels of po- 
tatoes may be bought for ^ of a dollar 1 How many at ^ of 
a dollar per bushel ? 

35. At I of a dollar a bushel, how much corn may be 
bought for 1^ of a dollar ? How much for | of a dollar ? 

36. At f of a dollar per bushel, how much rye may be 
bought for } of a doNar ? How much for f of a dollar 1 

37. At -^ of a shilling apiece, how many eggs may be 
bought for I of a dollar 1 

38. If it take y^^ of a pound of iiour to make a penny-loaf, 
how many penny*loaves may be made of f of a pound t 

39. If a four-penny loaf weigh ^^ of a pdund, how maify 
will weigh 4 of a pound ? 

40. If a two-penny loaf weigh ^ of a pound, how many 
will weigh 1^ lb ? How many will weigh 74 lb. ? 

41. If a six-penny loaf weigh -f^ of a pound, how many 
six-penny loaves will weigh I* of a pound ? How many will 
weigh 4f lb ? 

42. If f of a pound of fur is sufficient to make a hat, how 
many hats may be inade of 4^ lb. of fur ? 

43. If 10 0z. of fur is sufficient to make a hat, how many 
hats may be made of 4 lb. 7 oz. of fur ? 

44. If 1 bushel of apples cost f| of a dollar, how many 
bushels may be bought for 3f dollars ? 

45. If a bushel of apples cost 2s. 5d. how many bushels 
may be bought for 3 dollars and 5 shillings 1 

46. If 1-|, that is, ^ of a yard of cloth will make a coat, 
how many coats may be made from a piece containing 43| 
yards 1 

47. If 2-| bushels of oats will keep a horBe 1 week, how 
long, will ISj^ bushels keep him ? 

48m If 44 yards of cloth will make a_ suit of clothes, how 
many suits will 87^ yards make ? 

49. If a man can build 4^ rods of wall in a day, how many 
days will it take him to build 84^ rods ? 

50. If ff of a ton of hay will keep a cow through' the win 
ter, how many eows^ill 23^ tons keep at the same rate ? 

51. At 9|4- doUajrs a chaldron, how many chaldrons of 
coal may be bpiight for 37f dollars ? 

< 52. At 14/x dollars per cwt., how many cwt. of yellovi 
ochre may be bought for 2434^^ dollars ? 
i 53. At 25^ dollars a cask, how many casM of claret wine 
may be bought for 387-^ dolfam 1 
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54. At 95^ Hollars a ton, how much iron may be bought 
(or 2,956J dollars ? 

55. How many times is /^ contained in 17 ? 

56. How many times is -^f contained in 83 ? 

57. How many times is 194|- contained in 253 1 

58. How many times is 42^(^ contained in 1,677 ? 

59. How many times is {• contained in 14-^ t 

60. How many times is -^ contained in 37|- 1 

61. How many times is 3f contained in 24|> ? 

62. How many times is 15^ contained in 103-{-^ ? 

63. How many times is 27-^ contained in 1,605|- ? 

64. At 3 dollars a barrel « what part of a barrel of cider 
may be bought for ^ of a dpllsrr ? 

65. At 7 dollars a barrel, what part of a barrel of flour 
may be bought for ^ of a dollar ? What part for f of a dol- 
lar ? 

66. At lly dollars per cwt., what part of 1 cwt of sugar 
may be bought for ^ of a dollar ? What part of 1 cwt. may 
be bought for ^ of a dollar ? What part for 3f dollars 1 

67. At 93| dollars per ton, what part of a ton of iron may 
be bought for 25^ dollars 1 

68. When corn is {• of a dollar a bushel, what part of a 
bushel may be bought for | of a dollar 1 

69. Two men bought a barrel of flour, one gave 2J dol- 
lars and the other 3f- dollars, what did they give for the whole 
barrel ? What part of the whole value did each pay ? What 
part of the flour should each have ? 

70. Two men hired a pasture for 21 dollars. One kept 
his horse in it 5J weeks, and the other 7f weeks ; what 
ought each to pay ? 

71. What part of 7^ is 2^ ? 

72. What part of 53f is 13| ? 

73. What part of 107^ is 9^ ? 

74. What part of 3,840^ is /^ 1 

75. What part of f is ^ 1 

76. What part of Uf is 1|| ? 

77. What part of 28 Jy » 13|7 

78. What part of 137^ is 97^ '^ 

79. What part of 387^ is yf y 7 

XXIV. l.« If I (^ a gallon of brandy eoet $0.7$) wliat 
is that a galk>n 1 

* See First Leaoot, Sect. VI. tad XI 
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3. If j^ of a ton of hay cost 913.375, what is that a ton 1 

3. If I of a yard of cloth cost 92.875 what is that a 
yard! 

4. If i of a hhd. of brandy cost 937.00, what will 1 hhd. 
CQst at that rate 1 

5. A merchant bonght | of a pipe of brandy for 938.56 ; 
what would the whole pipe come to at that rate 1 

6* A smith bought | of a ton of iron for 913.43 ; what 
would a ton cost at that rate ? 

7. A merchant owned ^ of a ship's cargo, and his share 
was valued at 98,467,00 ; what was the whole ship valued at 1 

8. A gentleman owned stock in a bank to the amount of 
98,643.00, which was ^ of the whole stock in the bank ; 
what was the whole stock ? 

KO. A gentleman lost at sea 94,843.67, which was ^ 
(>f his whole estate; how much was his whole property 
worth 1 

10. A gentleman bought stock in a bank to the amount 
of 9878.14, which was ^ of the value of his whole proper* 
ty. What was the value of his whole property 1 

11. A man bought ^ of a bushel of corn to ^ of a dollar ; 
what would be the price of a bushel at that rate ? 

13. A man bought f of a bushel of rye Ibr ^ of a dollar ; 
what wotrild a bushel cost at that rate ? 

13. A man sold ^ of a yard of cloth for f of a dollar ; what 
would a yard cost at that rate ? 

14. A grocer sold ^ of a gallon of wine for ^ of a dollar ; 
what was it a gallon t 

15. A grocer sold -/^ of a barrel of flour for /j of a dol- 
lar ; what was it a biirrel 1 

16., A merchant sold | of a ton of iron for 19f dollars ; 
' how much was it a ton 1 

17. A merchant sold ^ of a hhd. of brandy for $llry ; 
how much was it per hhd. ? 

18. A ship of war having taken a prize, the captain re- 
ceived ^ of the prise money. His share amounted to 
t3,487^. What was the whole prize worth ? 

19. Iff of a gallon of molasses cost 30 cents, what will { 
cost What will a gallon cost? This question is the same 
as the following : If 3 quarts of mdasses cost 30 cents; 
what is it a qu»rt ? How much a gallon ? 

30. If f of a gallon, that is 3 iiuarts, of molassea cost 34 
<?eafs, what wiJ] ^, that is 1 quart, cost? 
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2t. If ; of a yard of doth cost 6 dollars, wliat cost^ ' 
What will a yard cost# . - 

22. If I of a gallon, that is 3 pints, of ^mb cost 9( 
cents, what will ^» that is 1 pint, co$t 1 What will a gallot 
eost? • • 

23. Iff of a gallon of brandy cost 95 cents, what will \ 
cost 1 What wul a gallon cost ? 

24. If I of a yaid of broadcloth co^ $6.00, what wJH ] 
cost 1 What will a yard coist 1 

25. Iff of a box of legions Cbst $2.40, what will |^ost ' 
What will ^e whole box cost J 

26. If I of ahhd. of molasses cost $l&a9, what wiH th< 
whole hogshead cost ? , 

27. A man travelled 12 miles in j\ of a day ; how far die 
lie travel in ^'^ of a day 1 How far would he travel in a da] 
at tiat rate ? 

28. A man bought f of a barrel of flour fer $4.85, wha 
would be the price of a barrel at that rate 1H-., 

29. A man being asked his ag9 answered', that he wa3 2^ 
years old when he was married, and that he had lived witl 
his wife | of his whole life. What part of his virhde age i 
24 years ? What was his age ? 

30. A smith bought y^^ of a ton of Russia iron for $25.35 
what would be the price of a ton at that rate ? 

31. Bought I of a yard of doth for $5.00, what would b 
the price of a yard at that rate ? 

32. If I of a gallon of molasses, that is, 3 pints, cost I' 
cents, what will |,(1 pint,}co6t 1 What will a gallon cost 1 

33. If -^ of a pound of snuff, (5 ounces,) cost 14 cents 
what cost yV lb., (1 ounce.) ? 

34. If A of a chaldron of coal cost $5, what cost y^ ' 
What is that a chaldron 1 

35. A man travelled 4 miles in | of an hour ; how fai 
would he travel in an hour at that rate 1 

36. If ^ of a ship's cargo is worth $14,000, what is the 
whole cargo worth ? 

37. A owns ^f of a coal mine, and his share is woril 
$3,500. What is the whole mine worth ? 

38. If JJ^ of the stock in a bank is worth $63,275, wliai 
is the whole stock worth ? 

39. If If yard of ck)th is worth $11, what is a yard worth : 

40. If 2| bushels of corn is worth-13 shillings^ \vba.<. >a 
\J^\d worth? 

7 
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41. If S^^ bushels of wheat cost $15, what is it a bushel 1 
What would 50 bushels cost ^ that rate X ' 

42. Afoau sold ol^^ cwt. of sugar for $587 ; what would 
be the price of 1 7| cwt. at that rate 1 

43. If j of 1 Ih. of butter cost | of a dollar, what will ^ of 
1 lb. cost 1 What will 1 lb. cost 1 

44. If J of 1 lb. of raisins cost f-^ of a dollar, what will J 
of 1 lb. «ost ? What will 1 lb. cost ? 

45. If { of a bushel of corn cost| of a dollar, what is that 
a busjiel ] * 

4or If -j^ of a barrel of flour will serve a family J-f of a 
month, how long will one barrel serve them 1 How long 
will 5 barrels serve them ? 

47. If ^ of a yard of cloth cost 4| dollars, what is that a 
yard 1 What wUl 17f yards cost at that rate 1 

48. If Ai-of a hhd. of wine cost 30| dollars, what w^ be 
' the price of a hhd. at that rate ? ^ 

49. If 3^ cwt. of iron cost $144, what is that per cwt. ? 

50. If 7f lb. of butter Qost $1-jt» what would be the price 
of S7f lb. at that rate 1 

^1. A merchant bought a piece of cloth containing 24f 
yards, and in exchange gave 2^ barrels, of flour ; how much 
flour did one yard of the cloth come to 1 How much cloth • 
did 1 barrel of the flour conoe to T 

52. If f of a yard of doth cost | of j^ pound, what wiU 
j^ of an ell English cOst T 

53. If I of a barjrel of flour cost If <£., what will 43f bar- 
rels cost 1 

54. A person having | of a vessel, sells | of his share for 
$8,400.00, what part of the whole vessel did he sell ? What 
was the whole vessel worth ? 

55. If 1^ of a ship be worth f of her cargo, the cargo being 
valued at 2,000<£., what is the whole ship and cargo worth ? 

56. If by travelling 12| hours in a day, a man perform a 
journey in 7f days, in how many days will he perftarra it, if 
he travel but 9^ hours in a day ? 

57. If 5 men mow 72f acres in I If days, in how many 
days will 8 men do the same ? 

'58. If 5 men mow 72^ acres in 11| days, how many 
acres will they mow in 8| days 1 

59. There is a pole, standing so that f of it is in the water, 
I as much in the mud &s in the water, and 7| feet^of it/is 
above the water. What is the whole length of the pole 
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60. A person having spent f and ^ of his money had 
$26| left. How much had ^e at first ? 

61. Two men, A and B, having found* a bag of money, 
disputed who should have it. A said ^, ^, and ^ of the money 
made 130 dollars, and if B could tell him how much was 
in it he should have it all, otherwise, he should have nothing 
How much was in the bag ? 

62. 45 is f of what number ? 

63. 486 is yV of what number 1 

64. 68 is ^ of what number ? 

65. 125 is 1^ of what number ? ' 

66. 376 is f ^ of what number 1 

67. 17 is y| of what number ? • ^ 

68. 3 is /^ of what number ? 

69. 68 is ^\ of what number 1 

70. 253, is ,11 J of what number ! 

71. 37 is m of what number 1 • 

72. 6845 is ^^ of what number ? 

73. 384 is VA% of what number t 

74. I is I of what number T 

75. {■ is f of what number ? 

76. f is i of what number ? 

77. ^ is ^ of what number V ^ 

78. II is,-^ of what number ? 

79. J^ is ^-g of what number ? 
^'BO. || is i^ of what number? 

81. iff is y\ of what number ? 
^' I? is H J of what iittmber ? 

83. fl is jVVt of what number 1 

84. 3f is IJ of what number 1 

85. 14^ is -j^ of what number 1 

86. 28|^ is 3%\ of what number t 

87. 135|| is j\ of what number T 

88. 384X is i^^ of what number ? 
^9. 13^ is f^ of what number? 

90. IMvide IS^J by f|^. 

91. 18f I b f} of w4iat number ? 

92. Divide 18f4 by |^. 

93. 427^ is y of what number 1 

94. Divide 42| by 2|, that is y. 

95. 384j% is V of what number ? 

96. Divide 384^^ by 3| or y . 

97. 42 is f of what number ? 
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96» Bow mnnj times is {■ contained in 42 1 
W. Divide 42 by f 

100. 3^ is f of what number t ^ 

IQl. Uow many times is f contained in 3^ t 

Ife Divide ^A '>y f * 

103b 13f is y of what number ? 

104. How many times is 2f or \f contained in 13f t 

105. Divide 13| by 2f. 

106. A merchant sold a quantity of goods for $252.00, 
which was f of what it cost him 1 How much did it cost 
him, and bow much did he gain 1 

107. A merchant sold a quantity of goods for $243.00, 
by which he gained | of the first cost What was the first 
cost, and%ow much did he gain ? 

Nate. If he gained j- of the first cost^ $243.00 must be 
i of the first cost. . 

106. A merchant sold a quantity of goods for $3,846J)0, 
by which bargain he gained ^ of the first cost. What was 
the first cost, and how much did he gain 1 

109. A merchant sold a hhd. of wine for $10843, by 
which bargain he gained ^ of the first cost* What waa the 
first cost per gallon ? - - 

110. A merchant sold a bal^ of cloth tat $d4T.00» by 
which he gained ^^ of what it mSn him 1 How much did it 
cost him,' and how^much did he gain? « 

Note. If he gained ^ of the first cost, $347.00 must be 
}} of the first cost 

111. A merchant sold a quantity of flour for $147.00, by 
which he gained |- of the cost How much did it cost, and 
how much did he gain ? 

112. A merchant sold a quantity of goods for $6,487.00, 
by which he gained y^ of the cost How much did he gain? 

113. A merchant sold a quantity of goods for $187. W by 
which he lost ^ of the first cost. How much did it cost, and 
how much did he lose 1 ^ 

Note. If he lost ^ of the cost, $i8'2rOO must be f of the 
cost 

114. A merchant sold a quantity of molasses for $258.00, 
by which he lost j of the cost. How much did it cost, and 
how liiuch did he lose ? 
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115. A pfrelMMit 80I4 |L qiwiUty of goods for |94B.Q^, |»y 
w)|ieh he Vm -^ of the eo^. How much did he lose 1 

1|$. 4 iQfr^bint aol4 3 b)u}8. of moiasse^ for C67.23, by 
which he lost -^ of the first cost How much did he kloe t 
E[^w much on % galloii ? 

. U7. A mercbi^it sold 99 yards of cloth for |527.43, l^y 
ift^pli ^ Ippt ^ of th^ cost How much di4 he lose 9A a ; 

118. A merchant sold a quantity of goods so as |o gaiii 
$43, Wli4<^ ^a^ f '^S. ^hi^t ^e goods cosi^ him. |^ow pu^ch 
did th<?y cp§t 1 

119. A merchant sold a quantity of goods for $279.60| bv 
which he gained 10 per cent on the first cost Hqw much 
did they cost ? 

ffoU. 10 p^r i:;piit is 10 dojl^s on a 100 dollfurs, that is, i^» 
lO p^r ce/it« of the firsjt CQflit therefore i^ -^^ qi the fifsit cost 
Consequently $273.00 must be 4^ of the first cost 

120. A mevehant sdd a quantity of goods for #135.00, 
by which he gained 13 per cent How mueh did tke goods 
cost, and how much did he gain ? 

181. A merchant sdd a qiian4it)^ of goods for 9$,8<75 by 
which he gained 65 per cent How maoy dollars 4id he 
gain ? 

123. A merchant sold a )|uaatity of goads for I083LOO, by 
which he lost 12 per cent How ijAuch did th# gfpds oost 
and hQw mi^cb did he tos^ ? 

rfote. If he lost 12 per cent, that is -^y he must haye 
sold it for -f^ of what it cost him. 

123. A mercba^ sq14 3 l^hds. of l^a^dy for $248.37, by 
which he lost 25 per cent How much did the brandy cost 
him, aiid how much did he lose 1 • 

1^4. A merchant sold a quantit? of goodts for ^8T»00 more 
tha|j[ he gave for them, by which he gained 13 per cept of 
^' the first cost What did the goods cost him, and how much 
did he seQ them for ! * 

N(ae. Since 13 per cent, is -jij^, $87 must be -^ of the 
first cost. 

125. A merchant sold a quantity of goods for $43.00 more 
than they cost, and by doing so gained 20 per cent. How 
mneh did the goods cost him I 

7* 
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136. A merchant sold a qaantity of goods for $197.00 less 
than they cost him, and by doing so lost .23 per cent. How 
roach did the goods cost, and how much did he sell them 
for? , 

127. A has tea whjch he sells B for lOd. per Ihi more than 
it cost him, and in return B sells A cambrick, which cost 
him 10s. per yd., for 12s. 6d. per yard. The gain on each 
was in the same proportion. What did A's tea cost him 
per lb. ? • 

Note. B gains 2s. 6d. on a yard, which is ^ of the first 
cost, consequently 10d.<mu8t be | of the first cost of the 
tea? 

'128. C has brandy which he sells to D for 20 cents per 
gal. more than it cost him ; and D sells C molasses which 
cost 23 cents per gal. for 32 cents per gal., by which D gains 
in the same proportion as C. How much did C's brandy < 
cost him per gal. ? v 

129. A man being asked his age, answered, that if to his 
age i and 4 of his age be added, the sum wpuld be 121. 
What was his age ? 

130. A man having put a sum of money at interest at 6 
per cetit, at the end of 1 year rect^ived 13 dollars for interest. 
What was the principal ? . ' 

Note, Since 6 per cent., is j^ of the whole, 13 dollars 
must be ^^ of the principal. 

131. What sum of money put at interest for 1 year will 
gain 57 dollars, at 6 per cent. ? 

132. A man put a sum of money at in;terest for 1 year, at 
6 per cent., and at the end of the year he received for prin- 
cipal and interest 237 dollars. What was the principal ? • 

Note. Since 6 per cent, is j|^, if this be added to tlie 
principal it will make |*^, therefore $237 must be |§^ of 
the principal. When the interest is added to the principal 
the whoie is called the amount, 

133. What sum of money put at 'interest af 6 per cent, 
will gain $53 in 2 year^ ? 

Note. 6 per cent, for 1 year will be 12 per cent for Z 
years, 3. per cent for 6 months, 1 per cent, for 2 months, 
&c. 

134. What sum of money put at interest at 6 per cent 
«rill gain $97 in one year and G months ? 
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135. What sum of money put at interest at 6 per cent. 
will amount to $394 in 1 year and 8 months 1 

106. What sum of money put at interest at 7 per cent. 
will amount to ^183 in 1 year 1 

137. What sum of money put at interest at 8 per cent. 
will amount to $137 in 2 years and 6 months ? 

188. Suppose I owe a man $287 to be paid fn one year 
without interest, and I wish to pay it now; how much ought 
I to pay him, when the usual rate is 6 per cent. 1 

Note* It is evident that I ought to pay him such a sum, 
08 put at interest for 1 year will amount to $287. The 
question therefore is like those above. This is sometimes 
called discount. 

139. A man owes $847 to be paid in 6 Aonths without 
interest, what ought he to pay if he pays the debt now, al 
lowing money to be worth 6 per cent, a year ? 

140. A merchant being in want of money sells a note of 
$100, payable in 8 months Without interest. How much 
ready money ought he to receive, when the yearly interest 
of money is 6 per cent. 1 

141. According to the above principle, what is the differ- 
ence between the interest of $100 for 1 year, at 6 per cent 
and the drsccmnt of it for the same time ? 

142. What is the difference between the interest of $500 
for 4 years at 6 per cent., and the discount of the same sum 
for the same time ? 



Miscellaneous Examples, 

In measuring surfaces, such as land, &c. a square is used 
as the measure or unit. A square is a figure with four equal 
sides, and the four corners or angles equal. The square is 
used because it is more convenient A. B 

for a measure than a figure of any 
other form. The figure a b c n is a 
square. The sides are each one inch, 
consequently it is called a square 
inch. A figure one foot long and one 
foot wide is called a square fqot ; a 
figure one yard long and one yard 
wide is called a square yard, &c. 




80 ARITHMBTIC. IV* 1. 

1« If ft figure one inch long aod <me ineh wide <^|itaba 
one square inch, how many square inohes doe^ a %ure one 
inch wide, and two inches kmg contAia ? How many square 
inches does a figure one inch wide and three inches long 
contain t Four inckes long } Five inchea lojig ? Seven 
inches long 1 

2. I« a ffgttve 8 inehes long and 1 inch wide, hpw many 
squafe inches t How many sqmare incbcft do9f ^ figure 8 
inches long aifd ^ rncjies wide contain 1 3 ifiQhes yn^l 4 
inehiis wide I ^ in<>^es wide 1 8 inches wide 1 

d« If ^ figuri^ 1 iqoi wide a^id 1 foot long contains 1 aquAro 
foot, how maaay square feet does a figure 1 foot wide and 2 
feet long contain 1 How many square feet does a figure 1 
foot wide and 9 feet k>n|r cpn^aiii ? $ feet long T 9 feet 
Icmg 1 15 feet long T . ^ 

4. In a figure 9 feet lon^^ and 1 foot wide, how many 
square feet ? How many square feet does a figure 9 feet 
Ipng i^id 2 feet wide contain 1 3 feet wide 1 5 feet wide 1 

7 feet wide 1 9 feet wide 1 

5. How many square inches does a figure 13 inches long 
and 1 inch wide contain 1 2 inches wide ? 3 inches wide ? 

8 Miches wide 1 ' 

6. How many sqitiire fe^t does a figure 16 feet lyng and 1 
foot wide contain? 2 feet widel 3 feet nfidet 5 feet 
wide! 8 feet wide? 13fe^twide? 

In the ahove examples supply yards, rods, fmrlongs, and 
miles, instead of inches and feet, and perform them again. 

7. What rule can you make for finding the number of 
square inches, feet, yards> 9^c* in a^y rectangular figure ? 

Note, A figure with fonr sid^ which has f^|l its_ angles 
alike or right angles, is <^lled a re^angk% and ^ rectmigle is 
called a square when all the sides are equal* 

8. How many- sqiiate feet in a room 18 feet long and 13 
feet wide ?- 

9. How fnany sqiiare feet in a piece of land 14^ feet long 
and 97 feet wide ? 

10. How many square rods in a piece of land 28 tods 
long ami 7 rods wide ? 

11. A piece of land that is 20 rods long and 8 rods wide^ 
or in any other form containing the same surface, is cdled 
an acre. How many square rods in an acre ? 
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12. Hbw^wide must a piece of hnd be that is 17 loda 
long to make an acre ? 

13. How many square inches in a square foot ; that is, in 
a figure tha^t is 12 inches long and 12 wide ? 

14. How much in length, that is 8 inches wide, will make 
a square foot ? ' 

15. How many square feet in a square yard ? 

16. How many square yards in a square rod 1 

17. How many square inches in a square yard ? 

18. A piece of land 20 rods long*and 2 rods wide, or in 
s^ny other form which contains the same «irfacQ, is called a 
rood. How many square rods in a rood ? 

19. How many roods make an acre ? 

20. Find the numbers for the ibllowing table. 



SQUARE MEASUIkE. 

square inches make 1 square foot 
sqpiate feet 1 square yard 

square yards or I 1 square rod, 

s<|uare feet f ^ perch, or pole 

square rods 1 rood 

roods 1 acre 

21. How many square inches in a square rod 1 

22. How many square yards in ah acre ? 

23. How many square inches in an acre ? * 

24. How many square feet in 1728 square inches 1 

25. In 286 square poles how many acres ? 

26. In 201,283,876 square inches, how many acres ? 

27. How many square rods in a square mile t 

28. How many acres in a square miles ? 

20. The whole surface of the globe is estimated at about 
198,000,000 square miles. How many acres on the surface 
of the globe 1 

30. How many square inches in a board 15 inches wide 
and 1 1 feet long 1 How many square feet 7 

31. How many acres in a piece of land 183 rods long 
and 97 rod^ wide ? . 

32. How many square inches in a yard of carpeting that is 
2 ft. 3 in. wide 1 How many yards of such carpeting will it 
take to cover a floor 19 ft. 4 in. long and 17 ft. 2 in, wide 1 
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To measure soKd bodies, stich as timber, wood, &c., it is 
necessary to use a measure that . has three dimensions, 
length, breadth, and depth, height, or thickness. For this a 
measure is used in which all these dimensions are aJike.. 
Take a, block, for example, and make it an inch long^ an 
inch wide, and an inch thick, and all its corners or angles 
alike ; this is called a solid or cubic inch ; so a block made ^ 
in the same way ^having each of its dimensions one foot, Is 
called a solid or cubic fqpu 

33. *If a block 1 inch wide and 1 inch thick and 1 inch 
long contains I solid inch, how many solid inches does such 
a block that i^ 2 inches long contain 1 3 inches long ? 4 
inches long ? 5 inches long ? 8 inches long ? 

34. How many solid inches does a block that is 1 foot 
long, 1 inch thick, and 1 inch wide contain 1 How many 
inches does such a block that is 2 inches wide contain ? 3 
inches wide ? 4 inches wide ? 5 inches wide ? ^8 inches 
wide 1 

35. How many solid inches does a block 2 inches long^ 2 
inches wide, and 1 inch thick contain 1 2 inches thick 1 

36. How' many solid inches does ^ block 4 inches long, 3 
inches wide, and 1 inch thick contain? 2 inches thick? 3 
inches thick ? 

37. How many cubic inches in a block 10 inches long, 8 
inches wide, and 1 inch thick ? 2 inches thick ? 3 inches 
thick ? 5 inches thick ? 7 inches thick ? 

38. How maiiy cubic inches in a block 18 inches long, * 
13 inches wide, and 1 inch thick? 5 inches thick? 11 
inches thick? 

In the above examples supply feet instead of inches^ 
and' do them over again. 

39. What rule can you make for finding the number of 
solid inches or feet in any regular solid body.? 

40. How many solid inches in a block 12 inches long, 12 
inches wide, and 12 inches thick ; that is, in a solid foot ? 

41. A pile of wood 8 feet long, 4 feet wide, and 4 feet 
high, or in any other form containing an equal quantity, is 
called a cord of wood. How many solid feet in a cord ? 

42. Find the numbers for the following tabie. 
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SOLID OR CUBIC MEASURE. 

solid inches make 1 solid foot 

solid feet 1 cord of wood 

40 solid feet of round timber, or ) , . , , 

50 solid feet of hewn timber / 1 ton or load . 

43. How many solid inches in a cord 1 

44. How many solid inches in a ton of hewn timber ? 

45. In 468,374 solid inches, how many solid feet 1 

* 46. How many feet of timber in a stick 28 feet long and 
11 inches square? 

47. How many tons of timber in 2 sticks, each 25 fe^t 
long, 15 inches, wide, and 11 inches thick ? 

48. A pile of wood 4 feet square and 1 foot long, or a pile 
containing 16 solid feet is called 1 foot of wood. How 
many such feet in a cord ? 

49. How many solid feet of wood in a pile 5 feet wide, 
feet high, and 23 feet long l How many feet of wood ? 
How many cords ? 

• A few more examples of this kind will be found in deci- 
mals. 



DECIMAL FRACTIONS. 

XXV. In the following numbers, write the fractional 
'part in the form of decimals. 

1. Twenty-seven and six tenths, 27-^<,. Ansi 27.6. 

2. Fourteen and seven hundredths. 14y^o* 

Ans. 14.07. 

3. One hundred twenty-three, and eight thousandths. 
123^^. Ans. 123.008. 

4. One hundred and eight, and five tenths. 108/^. 

5. Seventy-three, and nine hundredths. 73|-{^. 

6. Four, a»d six thousandths. 4y^^. 

7. Sixteen, and one thousandth* lOy^^. 

8. Six tenths. -A^. 

9. Five hundredths, -f^. 
10. Seven thousandths, -n^^ 
IL Two ten thousandths. T^itrT^ 
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12. ThreCi and four tenths and two hundredths. 3^^ and 
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13. t\ ^^ ^^^ many hundredths ? 

14. ^ and j-^ are how nuiny hundredths 1 

15. ^ are how many thousandths ? 
ylu^ are how many thousandths ? 
-^ and y|^ and -j^^ are how many thousandths 1 



16. 
17. 
16. 



Write 7^1^^ in the form of a decimal. 



19. -f^ are how many ten-thousandths ? 

20. yf IT ve how many ten-thousandths ? 

21. t/o-7 are how many ten*thousandtbs ? 

^' A» tI F» To*iFir» *»^ TT^T *re how many ten-thou- 
sandths ? 

23. Write ^^^/yV » the form of a decimal ? 

Write the fractions in the following numbers iii the form 
of decimals. 



24. 
25. 
26. 
27. 

2a 

29. 



2lTVrfV. 

I^/irWi 
142,3AZ*« 



*TTnrT' 






3 



30- l^Sy^WW- 

ill ft7 106 

32. 95/^/^ 

33. 98t/A^- 

34. f#/^. 

Sli> 8 07 



Change the decimals ip the fi>Ilowing numbers to com 
mon fractions and reduce thefloi to their lowest terms. 



36. 42.5. 

37. 84.25..* 

38. 9.8. 

39. 137.16. 

40. 25.125. 

41. 18.625. 

42. 11.8642. 

43. 163.90064. 

44. 72.0065. 



45. 4.00025. 

46. 13.0060058. # 

47. 0.75. . , 

48. 0.3125. 

49. .075. 

50. .00128. 

51. .00015. 

52. .000106. 

53. .1500685. 



XXVI. 1. A man purchased a barrel of flour for $7.43. ; 
5 gallons of molasses for $1,625; 3 gallons of wine for 
$4.87 ; 4 gallons of brandy for $7 ; 7 lbs. of sugar for 
$0.95; and 3 gallons of vinegar for $0.42. What did the 
whole amount to ? 

2. How many bushels of corn in 4 bags, the first contain- 
ing 2tV bushels ; the second, 3^V ? ^^® third, 3^ ^§77 ; and 
the fourth, 4^^ ? 

Note. Write the fractions in the form of decimals. 
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3. A mun bought four load:^ of bay, tlie first containing 
17| cwt. ; the second, 19^ cwt. ; the third, 24f cwl. ; and 
the fourth, 14} cwt. How many owt. in the whok 1 

Note. In all the examples under the head of decimals, 
change the fractions and parts to decimais. 

4. A man raised wheat in five fields, in the first, 47^ 
bushels ; in the second, 94/;^ ? in the third, 87}f ; in the 
fourth, 143^ ; and in th« fifth 387 bushels. How many 
biishels in the whole ? 

5. A man bought a load of hay for 6^£. ; a load of oats 
for 7^^. ; 3 bushels of corn for ii£* ; and a load of wood 
for 2^%£' How much did the whole come to ? 

6. Add together the fdlowing mimberfi, 38|| ; 1386^ ; 
7006; /^V; WW; 8; and46a|:f. 

7. Ffom a piece of cloth conwc.*ning 47| yards, a mer- 
chant sold 28^. How much ^nruMned unsold ? 

H. A man owing $253 paid $1S7.375, how much did he 
then owe t 

9. A man owing S42^^£. paid 1&7^^, How much 
did he t^en owe ? 

10.. A merchant sold a barrel of flour for 2^^f£. ; 5 gal- 
lons of molasses for \yS, ; and 6 gallons of win^ for /H|;f . 
In pay he received a load of wood worth 2^"^. and 2 bush- 
els of wheat, worth -J^. and the rest in money ; how much 
money did he receive ? 

11. Prom 183|^. take 87f^. 

12. From $382 take $48.25. 

13. From 1153f lb. take e847\^lb. 

14. From 37f tors ♦ake 2&^ tons. 



MuUipUcation of Decimals. 

XXVII. 1. A man bought 5 barrels of 'pork, at $17.43 
per barrel ; how much did it come to ? 

2. What cost 8 yards of cloth, at $7,875 per yard V 

3. How many bushels of meal in 14 sacks, containing 
4.37 bushels each 1 

4. How much hay in 8 loads, containing 24.35 cwt. each ? 

5. How much cotton in 17 bales, containing 4} cwt. ^ach % 

6. How many cwt. of Itay in 14 loads, contsgining 2^.25 
6yt^* each ? 

8 
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7. Iffultiply 42.62 by 38. 
a Multiply 137.583 by 17. 
9. Multiply 13.946 by 58. 

10. Multiply 2.5837 by 15. 

11. Multiply .464 by 27. 

12. Multiply .0038 by 9. 

13. If a barrel of flour cost $5, what cost .6 of a barrel ? 

14. At $90 per hhd., what cost .7 hhd., that is, -^ of a 
hdd. ? 

15. At $45 per hhd., what cost J8 hfad., that is, -^ of a 
hhd. of gin? 

16. At $20 per hhd., what cost 2.9 hhds., that is 2^ hhd». 
of molasses ? 

17. At $25 per ton, what cost 7.6 tons of hay ? 
18* At $95 per ton, what cost 3.7 tons of iron 1 

19. At $32 per ton, what cost 14.25 tons of logwood ? 

20. At $220 per ton, what cost 19.47 tons of hemp ? 

21. At $57 per ton, what cost 3.5 tons of ^lum ? 

22. At $45 per thousand, what cost 2.5 thousands of 
staves ? * 

23. What IS .5 of 128 T |^>' 

24. What is .25 of 8561 : ^.^v 

25. Wl^^t is .125x)f 856 ? 

26. What is .287 of 2487 T 

27. Multiply 2487 by .287. 

28. Multiply 4306 by 3.5. 

29. Multiply 87 by 2.8. 

30. Multiply 1864 by 3.25. 

31. Multiply 30067 by 1.3873. 

32. Multiply 10372 by e}=:6.5. 

33. Multiply 468 by 7^=7^5. 

34. Multiply 46800 by VdM ' 

35. Multiply 36038 by If 

36. Multiply 130407 by o^\. 

37. At .3 of a dollar a gallon, what cost .2 of a gallon ol 
molasses ? 

3a What is .2 of .3, that is ,2^ ®f t^ "^ 

39. Multiply .3 by .2. . 

40. At $.90 per gallon, what cost .4 of a gal. of wind i 

41. At $.25 per lb. what cost 2.8 lb. of butter ? 

42. At $.36 per lb., what cost 4.5 lb. of sperm candles ? 

43. At $.47 per piece, what cost 4.3 pieces of nankin ? 

44. At $5S7 per yard, what cost 7.4 yards of cloth f 
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45. At $13.50 per bbL, what post U} bbls. of pork 1 

46. At $25.45 per ton, what cost 18f tons of hay 1 

47. At $140.50 per ton, what cost id} tons of potashes t 

48. If an orange is worth $.06, what is .3 of an orange 
worth 1 \ 

49« If a bale of cotton contains 4.37 cwt., what is .45 of a 
bale ? 

50. Multiply 4.5 by 2.3. 

51. Multiply 13.43 by 1.4. 

52. Multiply 43.25 by .8. 

53. Multiply 284.43 by 1.02. 

54. Multiply ia325 by 1.3a 
$5. Multiply 6.4864 by 2.03. 

56. Multiply 14.00643 by .5. 

57. Multiply 3.400702 by 1.003. 
^. Multiply 1.006 by .002. 

59. Multiply 1.0007 by .0003. *t 

€0. Multiply .3 by .2. 

61. Multiply .04 by .2. 

62. Multiply .003 by .01. 

63. Multiply .0004 by .025. 

64. Muiyply .0107 by .00103. 

65. Multiply 1.340068 by 1.003084. 



Miscellaneous Examples. 

1. At $12 per cwt. what cost 5 cwt. 3 qrs. of sugar ? 
Note. 5 cwt. 3 qrs. is 5f cwt., that is 5.75 cwt. 

2. At $25 per cwt., what cost 37 cwt. 3 qrs. 14 lb. of to- 
oacco? 

Note. The quarters and pounds may first be reduced to 
a common fraction and then to decimals. 3 qrs. 14 lb. are 
08 lb., that is V^ of 1 cwt, and tV,=.875 ; therefore, 37 
cwt. 3 qts. 14 lb. is equal to 37.875 cwt. ; this multiplied by 
25 gives $946,875. 

3. What cost 5 cwt. 2 qrs. 19 lb. of raisins, at $11 p^r 
cwt.? # 

4. What cost 13 cwt. 1 qr. 15 lb. of iran, ^^ %^OT "V^ 
cwt. ? 
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Nate. 13 cwt. 1 qr. 15 lk==13f,^3 cwt=:13.388-f cwt. 
This multiplied by $4.27 give^ $57.14541. Observe, that 
there miiet be as many decimaf plaees in the product as in 
the multiplicand and multipher together. In this instance 
there are five places. It is not necessary to notice any thing 
aimtlter than mills in the result, therefore' $57,145 will be 
sufficiently exact for the answer. 

5. What cost 12 cwt. qrs. 19 lb. of rice, at $3.28 per 
cwt. 1 

6. What cost 13 cwt. 2 qrs. 4 lb. of hops, at $5.75 per 
cwt. 

7. What cost 3 hhds. 43 gal. of wine, at $98 per hhd. ? 

Note. 3 hhds, 43 gaJ. is 3f§^ hhds. ; this reduced to a de- 
cimal is 3.683 hhds., nearly. 

8. What cost 17 hhds. 18 gal. of molasses, at $23.25 per 
'hW.? 

9. What cost 13 hhds. 53 gal. of gin, at $47,375 per 
^hd.? 

10. What cost 4 hhds. 27 gal. 3 qts. of brandy, at $108.42 
per hhd. ? 

11. Bxpr^^ in decimals of an dwt. the qoarters, powada, * 
and ounce^m the following ttumbers: — 3 ewt. 2 c^^ 22 lb. ; 
17 cwt. 1 qr. 11 lb. 5 oz. ; 4 cwt. qr. 16 lb. 3 oz. 

12. Express in decimals of a hogshead the gallons, quarts, 
pints, d&o. in the following numbers : — 43 hhds. 17 gal. i2 
qts ; 14 gal. 6 qts. 1 pt. ; 7 hhds. &1. 3 qts. 1 pt 

13. What cost 8 gal. 3 qts. I pt. otgin, at $0.43 per gal. 1 

14. What cost 17 lb. 13 ost. of sugar, at $0;12 per lb. ? 

15. What cost 23Ib. 7 oz. of sugar, at $11.43 per cwt. 1 

16. What cost It gals. 2 qts. of brandy, at the rate of 
$98.46 per hhd. ? 

17. What cost 17 yds. 3 qrs. 2 nls. of broadcloth, at $7.25 
per yard ? 

18. What cost 2 qrs. 9 nls. of broadcloth, at $6.42 per 
yard? 

Express the fractfoni^ in the following ex!aimples in deciv 
mals. 

19. What part of 1 yd. is 3 qrs. 2 nls. 1 

20. What part of I yard is 1 qr. 3 nls. t 

21. What part of 1 lb. Avoirdupoinis 13oz.'! 

22. What part of 1 qr. is 17 lb. 1 

23. What part of 1 qr, is 13 lb. 5 oz. 1 
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3d* Wh«( part of a dajr is-6 hoaiv I 

25. What part of a day is 16 h. 25 mm* t 

26* What part of a dajr is 13 h. 4$^ mill* 11 see. ? 

27. What part of an houc ia 47 nun* 1 

28. What part of an hour is 38 min. 47 seel 

29. What part of a rod is 13 ft. 1 

30. What part of 1 ft. ii 2 in. ? 
31 Whatpaxtoflft.i8 7]ii.t 

32. What part of a rod is 7 ft. 4 in.1 

33. What part of a mile is 7 rods, 13 ft. t 

34. What part of 1^. is 13s. 6d. ? 

35. What part of Is, is 5d. 1 qrl 

36. What part of l^f. is lis. 5d. 3 qr. t 

37. At 2£. 5s. per cwt, what cost 5 cml. 3 qrs. of rai- 
Bins t • 

JVote. * 2£. 5fB.=sSL25£., and 5 ewt 3 qig.:=5.76 ewt 
Multiplying these together, the result is 15t9375£. The 
deciinal part of this result may he changed to ahillings and 
pence again- •9375<£. is .937^ of 20 shillings ; 'Iherefoice if; 
we multiply 20 sliillings by .9375, or, which is the same* 
thing, if we multiply .9375 by 20, we shall obtain the answer 
in -shillings and parts of a shilling. Thin is evident also 
from another course of reasoning. .9375jf . is wmr in pounds ; 
if it be multiplied by 20 it will be reduced to shillings. 
,9375 
20 



18.7500 The result is 18 shiJlings and .75 of %sUl- 
ling, which may in like manner be reduced to peoce by mul- 
tiplying it by 12. 

' .75 -> 

12 

9.00 ' The result is 9d. The answer, therefore, 
is 12je. 188. 9d. 

38. What cost 3 ewt. 2 (prs. 7 lb. of hops, at 2£. Ss. 6d. 
per ewt 1 

39. What cost 17 yds. 2 qrs. 2 nls. of broadcloth, at 2fl 
5s. 7d. per yard ? 

40. What cost Scwt. 1 qr. 13 lb. of wool, at 3£. 7s. Qd. 
per ewt 1 

41. What co3t 3 hhds. 43 gals, of wine, at 32;£, 14s. 8d.' 
per hhd, t 

8* 
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43* How many cwt. of raisioBui 7f casks, each cask con 
tuning 2 cwt qrs. 25 lbs ^ 

NfOe. 7}=i:7.6 and 2 cwt 0. qrs. 25 lb.=2.22324- cwt. 
These niuhi*>lied together produce 16.8957 cwt The frac- 
tional part o}' this may be chaftged to quarters, pounds, de^c. 
as the fractions in the last examples were changed to shil- 
lings and pence. ' .8957 cwt is .8957 of 4 quarters, or it is 
hundred-weights and may be reduced to quarters and pounds 
by multiplying by 4, and by 28. 
.8957 
4 



3.5828 

28 



— » The result is 3 qrs. and a. fraction^ 

40024 Then multiply .5828 qrs. by 28, it 

11656 ' gives 16 lb. and a Action of a 

— pound. Multiplying .3184 lb. by 

16.3184 16, it gives 5 oz. and a fraction of 

16 an ounce. 



19104 
3184 



5.0944 
The answer is 16 cwt. 3 qrs. 16 lb. 5^^^ oz. nearly. The 
same result may be obtained by changing the decimal J8957 
cwt to a common fraction, and proceeding according to the 
method given in Art XVI. 

43. How many cwt. of cotton in 5f bples, «ach bale con- 
taining 4 cwt 3 qrs. 7 lb. ? 

44. How many 0wt of coffee in ld| bags, each bag con 
taining 1 cwt 3 qrs. 15 lb. ? 

45. Find the value of J3&7£. in shillings, pence, and far 
things. ' 

46. Find the value of .9842^. in shillings, pence, and far- 
things. 

47. Find the value of .583 cwt in quarters, pounds, &C. 

48. Find the value of .23 cwt in quarters, pounds, &c 

49. Find the value of .73648 cwt in quarters, poundik 
&c. 

50. Find the value of .7648. in pence and farthings. 
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51* Fipd the value of .3846 qr. in pounds and ouncei. 

52. Reduce 3.327 qrs. to pounds. 

53. Reducie 4.684jf . to pence. 

54. Find the value of-.346 of a day in hours, minutes, &c. 

55. Find the value of .5876 of an hour in minutes and 
seconds. 

56. Express in decimals of a loot the inches in tl^e follow- 
ing numbers :— 3 fl. 6 in. ; 4 ft. 3 in. ; 7 ft. 9 in. ; 3 ft. 8 
in. ; 5 ft. 7 in. ; 9 ft. 10 m. 

57. Find the value of .375 ft. in inches and parts. 

58. Find the value of .468 of a square foot in square 
inches. 

59. Find the value of .8438 of a solid foot in solid inches. 

60. Hoiv many square feet in a board 9 in. wide and 15 
ft. 3 in. long. 

Change the inches to decimals of a foot Since the an-^ 
swer will be in square feet, it will be necessary to find the 
value of the decimal in square inches. . In general, howeveri 
it will be quite as convenient to let the answer remain in de- 
cimals. The answer is 11.4375 ft. It will be sufficiently 
.exact to call it 11.4 ft. 

61. How many square feet in a floor 14 ft* 7 in. wide and 
19 ft. 4 in. long ? 

62. How many square feet in a board 1 ft. 8 in. wide and 
17 ft 10 in. long. 

63. How ihanv .seUd feet in a stick of timber 28 ft. 4 in. 
long. 1 ft. 2 in. wide, and 1 1 in. deep 1 

Note, In questions of this kind it will generally be most 
convenient to change the inches to decimals of afoot, be^* 
cause when the whole is reduced to inches, the numbers be- 
come very large and |he operation becomes tedious. Tenths, 
generally, and hundredths in almost every case, will be suf- 
ficiently exact for common purposes. Those who measure 
timber, boards, wood, d&c. would find it extremely convenient 
to have their rules divided into tenths of a foot, instead of 
inches. * 

There is a method of performing examples of this kind 
called diuo^ctina/5, which will be explained hereafter, but it 
is not so convenient as decimals. 

64. How many s(did feet in a pile of wood 4 ft. 2 in. wide^ 
3 ft. 8 in. high, and 13 ft 4 in. long ? 

It has been already remarked that in interest, discount 
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eovomMoDtif ^c. 6 per oent, t per eent, d^c. sigmfiea ^^, 
j^, d&c. of the sum. This may be written as a decimal 
fraction. In fact this is the most proper and the most con- 
v^niem way to eiqaress, and to use it. i per cent, is 4)1 ; 
3 per cent, is .02 ; 6 pei cent, is .06 ; 15 per cent, is .15.; 
6^ per cent, is .065, &c. This manner of expressing the 
raiie vnjl be very siio^ in praatiee, if care be taken to point 
the decimab right in the result. 

65. A commission merchant sold a quantity of goods 
amounting to $583.47, for which he was to receive a com- 
minion of 4 per cent. How much was the amount of the 
commission 1 
58a47 
.04 



$23.3368 Ans. 
There are two decimal places in each factor, consequently 
there must be four places in the result. The answer is 
$23.34 nearly. 

66. What is the commission on $1358.27, at 7 per cent.J!h^^ 

67. What is the commission on $1783.4^, al 5 per cen^J 

68. A merchant bought a quantity of goods for $367.48, 
and sold them so as to gain 15 per cent How vpnch did he 
ga^n, and for how much did he sell the goods t 

69. What "is the insurance of a shigf and cargo^ worth 
$53250, at 2J per cent. 1 -^ C 

Note, 2| per cent is equal to .025, for 2 p^icent is .02, 
and ^ per cent, is ^ of an hundredth, which is 5 thousandths. 

70. What is the duty on a quantity of books, of which the 
invoice is $157.37, at 15 per cent. ? 

Note. It is usual at the custom-house to add -^ or 10 
per cent, to the invoice before casting the duties. 10 per 
cent, on $157.37 is $15,737, which, added to $157.37 
makes $173,107. The duties must be reckoned on $173,107. 
When the duties are stated at 15 per cent, they will actually 
be 16|^ per cent, on the invoice ; because 15 per cent, on 
^jf will amount to 1^ per cent, on the whole. It will be 
most convenient generally to reckon the duties at 16^ per 
ceiit.,. instead of aiding ^'^ of the sum and then reckoning 
them at 15 per cent. When the duties are at any other rate, 
the rate may he increased ^ of itself^ instead of increasing 
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the invoice -^V* For instance, if the rate is 10 per cent, call 
it 11 per cent., if the rate is 14 per cent call it 15^^ per 
cent., then the multiplier will be .154. If the rate is 12^ 
percent., that is, .125, ^^ of this is .0125, which added lo 
.125 makes .1375 for the multiplier. 

71. What is the duty on a quantity of tea, of which the 
invoice is $215.17, at 50 per cent. ? 

72. What is the duty on a quantity of wine, of which the 
invoice is $873, at 40 per cent. ? 

73. What is the duty on a quantity of saltpetre, of which 
the invoice is $1157, at 7 J per cent. ? 

74. Imported 'a quantity of hemp, the invoice of which 
was $1850, the duties 13|> per eest. What did the hemp 
amount to after the duties* were paid ? 

75. Boij^ht a quantity of goods for $58.4^, but for cash 
the seller made a discount of 20 per cent. What did the 
goods amount to aller the discount was made T 

76. A merchant bought a quantity of sugar for $183.58, 
but being ^damaged he sc^ it so as to lose 7^ per cent. 
How much did he sell it for 1 

77. Bonght a book for $.75, bat for cash a discount of 
20 per cent, was made. What did the book cost t 

78. Bought a book for $4,375, but for cash a discount 
of 15 per cent, was made. How much did^ the^foook cost ? 

79. What is the interest of $4a25 for t year, at 6 per 
cent. 1 

80« What is the interest of $183.58 for 1 year at 7 per 
cent.1 

81. At 6 per cent, for 1 year, what would be the rate per 
cent, for 2 years ? For 3 years*! For 4 years ? 

82. At 6 per cent, for 1 year, what would be the rate per 
cent, for 6 months ? For 2 months : For 4 months 1 For 
1 month ? For 3 months ? For 5 months ? For 7 months ? 
For 8 months 1 For 9 months 1 For 10 months ? For 11 
months 1 

83. At G per cent, for 1 year, what would be the rate per 
cent for 13 months? . For 14 months? For 1 year and 5 
months? 

84. If the rate for 60 days ^ 1 per oent, or .01, what is 
the rate for 6 days ? For 12 days ? For 18 days 1 For 
24 days ? For 3(r days 7 For 42 day* ? for 48 days ? Fof 
54 days ? 
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Note. The interest of 6 days is ^ per cent., that is .001. 
The interest of I day therefore will be |^ of -^, or ^ per 
cent, or .00016. The rate for 2 days twice as much, &c. 
In fact the rate for the days may always be found by divid- 
ing the number of days by 6, annexing zeros if necessary, 
and placing the first figure* in the place of thousandths, if 
the number of days exceeds 6. 

85. What is the interest of $47.23 for 2 months, at 6 per 
cent. ? . 

Note» When the rate per cent, is stated without men- 
tioning the time, it is to be understood for 1 year, as in the 
following^xamples. 

86. What is the interest of 927.19 for 4 months, at 6 per 
cent, t *v 

87. What is the interest of $147.96 for 6 months, at 6 
per cent. 1 

88. What is the interest of $87,875 for 8 months, at 6 
per cent. ? 

89. What is the interest of $243.23 for 14 months, at 6 
per cent ? 

90. What is the interest of $284.85 for 3 months, at 6 
per cent t 

91. What is the interest of $28.14 for 5 months, at 6 per 
eenUl - — — 

92. What is the interest of $12.18 for 7 months, al 6 per 
cent 1 

93. What is the interest of $4.38 for 9 months, at 6 per 
cent. ? 

94. What is the interest of $15,125 for 11 months, at 6 
-per cent. ? 

95. What is the interest of $127.47 for 2 months and 12 
days, at 6 per cent ? 

96. What 13 the interest of $873.62 for 4 months and 24 
days, at 6 per cent. ? 

97. Whkt is the interest of $115.42 for 7 months and 15 
days, at 6 per cent ? 

98. What is the interest of $516.20 f<tf 11 months and 
23 days, at 6 per cent. ? 

99. What is the interest of $143.18 for 1 year, 7 months, 
and 14 days, at 6 per cent. ? 

100. A gave B a note for $357.68 on the 13th Nov. 
819, and paid it on the 11th April, 1822, int^est at 6 
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per cent. How much was the principal and interest to- 
gether at the time of payment ? 

101. A note for $843.43 was given 5th July, 1817, and 
paid 14th April, 1822, interest at 6 per cent. How much 
did the principal and interest amount to ? 

102. A note was given 7th March, 1818, for $587; a 
payment was made 10th May, 1819, of $ 53, and the rest 
was paid 11th Jan. 1820. ' What was the interest on the 
note? ♦ 

103. What is the interest of $157 for 2 years, at 5 per 
cent. ? 

104. What is the interest of 13<£. 3s. 6d. for 1 year, at 
6 per cent, t 

NoU, If the shillings be reduced to a decimal of a pound, 
the operation will be as simple as on Federal money. The 
following is a more simple method of changing shillings to 
decimals, than the one given above. -^ part of 20s. is 2s., 
therefore every 2s. is ^^» or .lc£. Every shilling is jV^*» 
that is -fftp^. or .05<£. ; 3s. then is ,\£, and .05^., or ,\^£, 

In \£. there are 960 farthings. 1 farthing then is -yj^ of 
1^. 6d. is 24 farthings, consequently ^g^ of a £. These 
are rather larger than thousandths, but they are so near 
thousandths that in small numbers they may be used as thou^ 
sandths. ■^^£,=z^^^, when reduced, and ■j^^£,=z-^^., 
so that 24 farthings are exactly jl^-^* or .025c£. 1/ the 
number of farthings is 13 they will be x^iH^. and rather 
more than -J- of another thousandth. This may be called 
-fi^-s or .014, and the error will be less than ^ of r^j^oTT' ^^ 
the number of farthings be less than 12 they may be called 
so ihany thousandths, and the error will be less than \ of 
f^V^' I^the number of farthings is between 12 and 36 add 
1 to them, if more than 36 add 2, and call them so maliy 
thousandths ; and the result will be correct within less than 
i.o^TTjW- ^ farthings make 1 shilling, therefore there 
will never be occasion to uise more than this number. From 
the above observations we obtain the following rule. Call 
every two shillings one tenth of a pound, every odd shilling 
five hundredths f and the mmibcr of fan^things in ike pence 
and farthings so many thousandths , adding one if the num^ 
her is between twelve and thirty ^six^ and two if more than 
fhirty'Six.. 

It will be well to remember this rule, becau^ it will be 
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useful in many instances, particularly in changing English 
money to dollars and cents, and the contrary. 

13^. 3s. 6d. then is reduced as follows : 2a.t=z.l£. ls.=: 
.05^. and 6d.=24 farthing8=:.025<£. and the whole is equal 
to J^13.175. 

13.175 
.06 



£ .79050 Ans. 
To change the result to shillings and pence it is necessary 
to reverse the above operation. The .7 or j\ are 14s. The 
.09 or ^ are y^-j-j!^. The ,^ are Is. and the j^ are 
rviiff ^^ ^0 farthings ; then taking out 2, because the num- 
ber is above 3G, we have 38 farthings, or 9d. 2qr. ; and the 
whole interest is 15s. 9d. 2qr. 

105. What is the interest of 13^. 15s. 3d. 2 qr. for 1 year 
and 6 months, at 6 per cent 1 

106. What is the interest of 4^. lis. 8d. Iqr. for 9 months 
and 15 days, at 6 per cent 1 

107. What is the interest of 137^. Os. 9d. from 13th May, 
1811, to 19th July, 1815, at 6 per cent 1 

108. What is the interest of 137.£. 17s. 2d. from 11th 
Jan. 1822, to 15th August, at 6 per cent. ? . 

109. What is the interest of 17<£. 9s. from 1st June, 
1819, to 17th Aug. 1820, at 6 per cent 1 

110. What is the interest of 13s. 4d. from 17th June, 
1818, to 28th Aug. 1821, at 6 per cent ? 

111. What is the interest of 4s. 8d. 2qr. for 7 months and 
3 days, at 6 per cent ? 

1 12. What Ts the commission on 143<£. 13s., at 5 per cent. ? 

113. What is the duty on a quantity of goods, of which 
the invoice is 257^. 19s. 4d., at 15 per cent ? 

N. B. The above examples in pounds, shillings, &c. ap- 
ply equally to English and to American mone}^ 



Division of Decimals, 

XXVIII. 1. If 5 barrels of cider cost $18.75, what is 
that per barrel 1 

2.. A man bought 17 sheep for $98.29, what was the ave 
rage? price ? 
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3. Divide $163,575 equally among 5 men. Bom ouch 
will each have 1 

4. Divide 7.5 barrels of floor eqaaUy among 5 men. How 
much will they have apiece ? 

5. Divide 11.25 bushels of com equally among 8 men. 
How much will they have apiece ? 

6. A man travelled 73.487 miles in 15 hours ; what was 
the average distance per hour 1 

7. At 28£. 58. 8d. per ton, what cost 1 cwt of iron ! 

8. If a ship and cargo are worth 1253^. Gs. 4d., what is 
the man's share who owns ,^ of her 7 

9. What is 1 of 49.376 ? 
10. What is -^ of 583.542 1 
U. What is gV of 13-75? 

12. What is y|^ of 387.65? 

13. Divide 13.8468 by 4. 

14. Divide 1387.35 by 48. 

15. Divide 158.6304 by 113. 

16. Divide 12.4683 by 27. 

17. Divide 1.384 by 15. 

18. Divide .7376 by 28. 

19. Divide .6438 by 156. 

20. Divide 1.5 by 58. 
•21. Divide .4 by 13. 

22. Divide .0346 by 27. 

23. Divide .003 by 43. * 
•24. Divide 1.06438 by 1846. 

25. Divide 13.84783 by 137648. 

26. At $1.37 per gallon, how many gallons ot wine may be 
bought for $37 1 

27. At $.34 per bushel, how many bushels of oats may 
be bought for $24 1 

29. At $.165 per lb., how many lb. of raisins may be 
bought for $3 ? 

30. At $.03 apiece, how many lemons may be bought for $5 ? 

31. If 1.75 yards of doth will make a coat, how many 
coats may be made from 38 yards ? 

32. If 1.3 bushels of rye is sufficient to sow an acre of 
ground; how many acres will 23 bushels sow ? 

33. If 18.75 bushels of wheat grow on I acre, how 
many acres will produce 198 bushels, at that rate 1 

34. If a man travel 5.385 miles- in an hour, in how many 
hours will he travel 83 miles at that rate 1 

9 
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If 96. win paj for 1 day's wcH-k, how many days' 
wock nay be had for 13b. t 

96u If 56. 8d. wiU pay foa 1 day's work, how many days' 
work will \\£. pay for ? 

37. At 8s. 3d. per gallon, how many gallons of wine may 
be bovfai for ia£. ? 

38. If 2^5 barreb of cider cost $7, what is that per bar 
felt 1 

391. If L5 band of floor cost 910, what is that per bar 

Ml If 2.75 lUins of batter cost $23, what is that per 
firkin? 

4L If 3L375 barrds of beer cost 914, what is that per 
banel! 

42. If 13.16 boshels of wheat cost G£., what is that per 
bosbel? 

43^ If .8 of a yard of cfoth cost 92, what is that per yard ? 

44. If J35 of a tOQ of hay cost 98, what cost a ton ? 

45. If j8I6 of a barrel of flour cost 32 shillings, what 
vill a barrel cost at that rate ? 

46. If .137 of a ton of iron cost 52 shiUings, what will I 
:on cost ? ** 

47. Ifow many^ times is 1.3 contained in 18 ? 
4S. How many times is 3.25 contained in 39 ? 
49l Bvw many times b 4.75 contained in 1807 
50l How many times is 16.375 contained in 4,876 ? 
ol. How many times is 24.538 contained in 63 ? 
•V2. How many times is 1.372 contained in 14 ? 
•>X How many times b 4.1357 contained in 15 ? 
51. How many times is .3 contained in 3 ? 

55. How many times is .04 contained in 4 ? 

56. How many times is .13 contained in 8 ? 

57. How many times b .385 contained in 17 1 
58L How many times is .0684 contained in 47 ? 
59. How man? times is .0001 contained in 53 ? 
60l How many times is .0005 contained in 127 ? 
61. 3 b .3 of what nombn ? 

. 6^ 4 n .M of what namber ? 
63. 8 b .13 of wkat namber ? 
6a« 17 b .385 (^ what namber ? 

65. 47 b .06^ of wbal namber f 

66. 53 b .0001 of wbai namber I 

67. 127 19 .0005 of wbal namber? 
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68. How many times is «0035 contained in 07 1 

69. 67 is .0035 of what number 1 

70. Divide 156 by 4.35. 

71. Divide 38 by 13.56. 

72. Divide 23 by 1.3846. 
7a Divide 7 by 9.4. 

74. 7 is what part of 8.4 ? 

75. Divide 3 by 5.8. 

76. 3 is what part of 5.8 1 

77. Divide 8 by 17.37. 

78. 8 is what part of 17.37 ? 

79. IHvide 23 by 120.684. 

80. 23 is what part of 120.684 1 

81. Divide 14 by .7. 

. 82. Divide 130 by .83. 

83. Divide 847 by .134. 

84. Divide 8 by .0645. 

85. Divide 3 by .00735. 

86. Divide 1 by .005643. 

87. Divide 157 by .00001. 

88. At $2.75 per gallon, how many gallons of wine may 
be bought for $56.03 ? 

89. At 17.375 shillings per gallon, how many gallons of 
wine may be bought for 42.25 shillings 1 

90. At 168. 4d. per gallon, how many galloniJ^>f brandy 
may be bought for 4£. 7s. ? 

91. At 2.£. 38. 4d. per barrel, how many barreb of flour 
may be bought for 32<£. 7s. 6d. ? 

92.>If 3.75 barrels of flour cost $25.37, how much is that 
per barrel ? 

93. If 5.375 barrels of cider cost i£. 4s.» what is that per 
barrel ? 

94. If .845 of a yard of cloth cost $5.37, what is that per 
yard ? _ 

95. If I of a ton of iron cost $60.45, what cost 1 ton ? 

96. How many times is 13.753 contained in 42.7 1 

97. How many times is 1.468 contained in 473.75 ? 

98. How many times is .7647 contained in 13.42 ? 

99. How many times is .0738 contained in 1.6473 ? 

100. 1.6473 is .0738 of what number ? 

101. How many times is .001 contained in .1 1 

102. .1 is .OOl^of what number ? 

103. How many times is .002 contained in .01 1 
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104. .01 19 .Ois) of 'wimt namber t 

105. How many thnee is .009 eontemed in .003 ? 

106. .002 18 .002 of what number 1 

107. Divide 31.643 by 2.3846. 

108. Divide 2.4637 by .6847. 

109. If 1 lb. of candles cost $.14, how many lb. may be 
bought for $1,375 ? . 

1 10. If 4.5 yards of cloth cost $28.35, bow moeb is that 
per yard t 

111. If 3.45 tons of hay cost 22£. 79. 5d., how much is 
that per ton ? 

112. At 3s. 8d. per bushel, how many bushels of barley 
may be bought for 3<£. 5s. 7d. ? 

113. If 47.25 bushels of barley cost 15^. 17s. 5d., what 
is that per bushel ? 

114. If 15 cwt 3 qr. 14 lb. of iron eost 17J^. 14s. 8d.; 
what is that per cwt. 1 

115. If .35 of a ton of iron cost W£. 38. 5d., what cost s 
ton at that rate ? 

116. Divide 16.4567 by 52.5. 
116^ Divide 197.06^5 by 3.25. 

117. Divide 105.738 by .3. 
lift Divide 75.426 by .1. 

119. Diiide 1.76453 by 1.3758/ 

1«B. D#He .78367 by .00*. 

121. Divide .073467 by .005. 

122. Divide .007468 by .0075. 

123. How many times is .037'contained in lV04738t 

124. 1;04738' is .037 of what number t 

125. How many times is .135 contained in 13.4073 1 

126. 13.4073 is .135 of what number ? ' 

127. Divide 13.40764 by 123.725. 
1Q». Divide .406478 by 135.407. 

In the* following examples express the diviaion in the form 
of a common fraction, and reduce them to their lowest terms. 

129. Divide 17:57 by 14.$»; 

130. Divide 3.736 Iqr 5;873. 

131. Divide .6375 1^ .5268. 
135f. Divide 3.45 by 2.766. 

133. Divide 1 .6487 by 2.'35. 

134. Divide 113.45 by 21.4764. 
r 135. Divide .7384 bv .37. 
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136 Divide .007 by .5. 

137. Divide .647387 by .0042. 

138. Divide .63 by .00067. 

139. Divide .003 by 0.00001. 

140. 3.5 is what part of 7.8 ? 

141. 13.76 is what part of 17.5 1 

142. 7.0387 is what part of 42.95 1 
143« 1.5064 is what part of 8.944783 ? 



MisceUaiMma E%<mg^. 

1. If 1*4 cwt of sugar cost 110.09, what will Ocwt. 3 
qrs.cost? 

2. If 19f yards of cloth cost $128.35, what will 18 yds. 3 
qrs. cost ? 

3. If 23^ yds. of riband cost 95^, what will 34 J yds. cost ? 

4. If 3 cwt. 2 qrs. 14 lb. of sugar cost $38.55 what will 
19 cwt. 1 qr. 171b. cost? 

5. If -^ cwt. of tobacco cost 4£. Ids., how much may be 
bought fiMT 13^. 17s. 8d. ? 

6. Sold 75^ chaldrons of liroe^ at lis. 6d. p^r chaldron ; 
how much did it come to t 

7. A goldsmith sold a tankard for 10<£. 13s., at the rate 
of 5s. 6d. per oz. ; how much did it weigh 1 

8. Goliah the Philistine Js said to have been 6| cubits 
iiigh, each cubit being 1 ft. 7.168 English inches ; what was 
his height in English feet ? 

9. ^ow many yards of flannel that is I English ell wide 
wili be sufficient to line a cloak containing 8^ yds., that isf 
yd. wide ? 

10. I agreed for a carriage of 2.5 tons of goods 2*9 miles, 
for .75 of a guinea ; what is that per owt for 1 mile ! 

11. If a traveller perform a journey in 35.8 days, when 
the days are 11.374 hours long ; in how many days will he 
perform it, when the days are 9.13 hours long ? 

12. If 12 men can do 125 rods of ditching in 65f days ; 
in how many days can they do 242|^ rods 1 

13. In a room 18 fi. 6 in. long, and 14 ft. 9 in. wide, hotw 
many square feet ? In a yard of carpeting that is 2 ft. 8 in. 
wide, how many square feet t How many yar49 of such car- 
peting will cover the above mentioned floor T 

9* 
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14 H^ many yards of carpeting thai is 1^ yd. wide will 
cover a floor 22 ft> 7 in. long, and 19 ft. 8 in. wide 1 

15. How many feet of k>ards will it take to cover the * 
walls of a. house 32 fl. 8 in. long, 26 fl. 4 in. wide, and 26 
a. 5 in. high ? How much will they cost at $3.50 per 1000 
feet? 

16. How many feet will it take to cover the floors of the 
above house 1 

17. If 1000, or a bunch, of shingles will cover 10 feet 
square, how many bunches will it take to cover the roof of 
the above house, allowing the length of the rafters to be 16 
ft. 5 in. 1 

18. In a piece of land 37| rods long, and 32f rods wide, 
how many acres ? 

Id. \ What will a piece of land, measuring 57 ft. in length, 
and 43 ft. in breadth, come to, at the rate of $25 per square 
rod 1 

20. In a pile of wood 23 ft. 7 in. long, 3 ft. 10 in. wide, 
and 4 fl. 3 in. high, how many cords ? 

21. How many feet of wood in a load 8 ft. long, 4 ft. 
wide, and 3 ft. 8 in. high 1 

N. B. Wood prepared for the market is generally 4 feet 
long, and a load in a wagon generally contains two lengths, 
or 6 feet in length. If a load is 4 feet high and 4 feet wide, 
it contains a ccnrd. It was remarked above, that what is 
called one foot of wood, is 16 solid feet, and that 8 such feet ' 
make 1 cord. To find how many of these feet a pile or load 
of wood contains, it is necessary to find the number of solid 
feet in it, and then to divide by 16. Wben the load of wood 
is 8 feet long, we may multiply the breadth and heiglft to- 
gether, and then, instead of multiplying by 8, and dividing 
by 16, we may divide at first by 2, and the^* same result will 
be obtained. 

22. How many feet of wood in a load 8 feet long, 3 ft. 4 
in. wide, and 2 fl. 7 in. high ? 

23. How many feet of wood in a load 8Jeet long, 3 ft. 7 
in. wide, and 5 ft. 2 in. high ? 

24. How hiuch wood in a loud 8 ft. long, 4 ft. 2 in, wide, 
and 5 ft. 4 in. high 7 

25. If a load of wood id 8 ft. long, ^d.3 ft. 7 in. wide, 
how high must it be Ho make a cord 1 

^. How many bricks 8 inches long, 4 inches wi^e, and 
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2^ inches thick, wiU it take to build a house 44 feet long, 
40 feet wide, 20 feet high, and the walls 12 inches thick I 

27. What is the value, of 87 pigs of lead, each weighing 3 
cwt. 2 qrs~ 17^ lb., at 8£. 138. 8d. per fother of 19^^ cwt. ? 

28. What is the tax upon $115% at $.03 on a dollar 1 

29. What is the tax upon $843.35, at $.04 on a dollar ? 
^0. What is the tax upon 785<^; lis. 4d. at 2s. 5d. on the 

pound ? , ' 

31. Suppose a certain town is to pay a tax of $6145.88, 
and the whole property of the town is valued at $153647 ; 
what is that on a dollar 1 How much must a man pay, 
whose property is valued at $23475.67 ? 

Note. . In assessing taxes, the first requisite is to have aii 
inventory of the property, both real and personal, of the whole 
town or parish, and also of each individual who is to be tax- 
ed, and the number of polls. The polls are always stated at 
a certain rate. Then knowing the whole tax, take out what 
the polls amount to, and the remainder is to be laid upon the 
property. Find how much each dollar is to pay, and make 
a table, containing the portion for 1,2, 3, &c. to 10 dollars, 
/hen for 20, 30, 40, 6lc. to 100, and then for 200, 300, d&c. 
From this table it will be easy to had the tax upon the pro- 
perty of any individual. 

32. A certain town is taxed $3137.43. The whole pro- 
perty of the town is vahied at $89640.76. There are 120 
polls which arc toxed $.75 each. What is the tax on a dol- 
lar 1 How much is a man's tax who pays for 3 polls, and 
whose property is valiMd at $2507 ? 

33. A merchant bought wine for $1.75 per gallon, and 
sold it for $2.25 per gallon. What per cent, did he gain ? 

Note. He gained 50^ cents on a gallon, which is t^^=|| 
of the first cost. It has been already remarked that 1 per cent. 
is .01, 2 per cent, is .02^, &c. ; that is, the rate per cent, is 
always a decimal fraction carried to two places or hundredths. 
To find the rate per cent, then, first make a common frac 
tion, and then change it to a decimal |^|=.285i Now .28 
is 28 pei cent, and .0055 isf^'^per cent. The rate then ^^ 
per cent. The two first decimal places taken together be- 
ing hundredths are so much per cent., and thousandths are 
so many tenths of one per cent 

34. A merchant bought a hhd. of raofasses for $20, and 
sold it for $25 ; what per cent, did he gain ! 
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35. A mercbant bought a quantity of flour for |137» and 
sold It for f 143 ; what per cent, did he gain ? 

96. A man bought a quantity of gooSs for $94.37, and 
sold them for $8092. What did he lose per cent. ? 

37. A merchant bought molasses for is. 8d. per^iKlIon, 
and sold it for 2s. 3d. per gallon. What did he gain per cent ? 

3d. A merchant bought wine for lis. 3d. per gidlon, and 
sold it fof 9s. BJ^d. What per cent did he lose 1 

39. A mercbant bought a quantity of goods for 37<£. ISs 
8d. ; and sold them agam for 43i^. lis. 4d. What per cent 
did he gain ? . 

40. A man buys a quantity of goods for $843 ; what per 
cent, profit must he make ni order to gain $157 1 

41. A man failing in trade owes $19137.43, and his pro- 
perty is vahied at $13472.19. What per cent can' he pay I 

42. A man purchased a quantity of goods, the price of 
which was $57, but a discount being made, he paid $45.60. 
What per cent was the discount 1 

43. A man hired $87 for 1 year, a^d then paid for princi- 
pal and interest $92.22. What was the rate of the in- 
terest ? 

44. A man paid $12.81 interest* for $183, for 2 years. 
What was the rate per year ? 

45. A man paid $13.]:S^ interest ftr $135, for 1 year and 
6 months. What was the rate per year I 

46. A man paid $4.37 interest for $58, for 1 year and 8 
montiis. Wlrnt was the rate per year 1 

47. 4s. 6d. sterling of England is equal to 1 dollar in the 
United States. What is tiie iralue of l£. jnertiog in Federal 
money 1 

48. How many dollars in 35^. sterling ? 

49. How many dollars in 27^. 14s. 8d. ? 

Note, Change the shillings and p^pce to the decimal of 
a pound, by the abort method shown above. 

50. How many dollars in 187^. 17s. 4d. ? 

51. In $19.42 how many pounds sterling 1 

52. In $157 how many pounds ? 

53. In $2384.72 how many pounds ? 

54. Bought goods in England to the amount of 123£. 17s. 
9d. ; expenses for getting on board 3^. 5s. 8d. ; $8.50 
Jreight ; duties in Boston 1.5 per cent on* the invoice ; other 
expenses in Boston $15.75. How many dollars did the 
goods cost I How much must tliey be sold for to gain 12 

pej' cent* on the cost 1 
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55^ Wfiatiflthe interest of 947;50for 1 year, 7 months. 
and 13 days, at 7 per cent. ? 
47.50 
.07 



3.3250 Interest for 1 year. 
1 .6625 do. for 6 months. 

.277-|- dp. for 1 month. 

.002-f- do. fi>r 10 days. 

.03 nearly do. for 3 days. 



Ans. 5.3865 

I first find the mterest for 1 yeai, ancL then ^ of that is thp 
interest for 6 months ; ^ of the interest for 6 months will be 
the interest for 1 month ; -J- ®^ ^^^^ interest for 1 month will 
be the interest for 10 days, and jf of the interest for 10 days 
is very* near the interest for ^ days. All these added to- 
gether will give the interest for the whole time. In a simi> 
lar mai^ner, the interest for any time at any rate per cent, 
may be calculated. 

When there are months and days, it is better to calculate 
the interest first at 6 or 112 per cent., and then change it to 
the rate required. Observe that 1 per cent, is ^ of 6 per 
cent., If per cent is :5^ of 6 per cent., 2 per cent is f of 6 
per cent, &c. Hence if the rate is 7 per cent., calculate 
first at 6 per cent., and then add j^ of it to itself, or if 5 per 
cent., subuact | ; if 7| or 4|^ per cent, add or subtract ^, &c. 

Let us take the above example. 

6 per cent, for 1 year, 7 months, and 13 days, is 9^^ per 
cent, nearly, that is .097. 

47.50 
.097 



33250 
4^50 



i of 4.60750 Interest at 6 per cent. 
7679' do. at I per cent. 

$5.3754 

This answer agrees with tjbe other within about 1 cent. 
Greater accuracy might be attained, by carrying the rate to 
one or two more decimal places. 
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56. What k the interest of $135.16^ from the 4th Jone; 
1817 to 13th April, 1818, at 5 per cent 1 

57. What is the interest of $85.37 from 13th July, 1815, 
to 17th Nov. 1818, at 4^ per cent. ? 

58. What is the interest of $45.87 from 19th Sept. 1819, 
to 11th Aug. 1821, at 7|- per cent. 1 

59. What is the interest of $183 from 23d Oct. 1817, to 
I9th Jan. 1820, at 4 per opt ? 

60. What is the interest of 113^. 148. for 1 year, 5 months, 
and 8 days, at 7 per cent. ? 

61. What is the interest of 87.£. 158. 4d. for 2 years, 11 
months, 3 days, at 7^ per cent. ? 

62. What is the interest of 4a£. 16s. for 9 months and 13 
days, at 8 per cent. 1 

63. What is the interest of U2£. 19s. for 1 year,- & 
months, and 13 days, at 9 per cent. ? 

64. What is the interest of $372 for 4 years, 8 months, 
and 17 days, at 7^ per cent. ?' 

65. What is the interest of 1 dollar for 15 days at 7 per 
cent, t . 

06. What is the interest of $.25 for 13 days, at 7| per cent. ? 

67. What is the interest of $.375 for 19 days, at 11 per 
cent. ? 

68. What is the interest of $1147 for 8 hours, at 6 per 
cent. ? 

69. What is the interest of 137^. lis. for 11 days at 9 
per cent. ? 

70. What is the interest of 15s. for 3 months, at 8 per 
cent. ? 1 

71. What is the interest of 16£. 7s. 8d. for 2 months, at 
12 per cpnt. ? 

72. What is the interest of 4s. 3d. for 17 years/ 3 months, 
and 7 days, at 8 per cent 1 

73. A man gave a note 13th Feb. 1817, for $753, interest 
at 6 per cent., and paid on it as follows : 19th. Aug. 1817, 
$45 ; 27th June, 1818, $143 ; 19th Dec. 1818, $25 ; Uth 
May 1819, $100; and 1 4th Sept. 1820, he paid the rest, 
principal and interest. How much was the last payment ? 

74. A note was given 17th July, 1814, for $1432, interest 
at 6 per cent., and payments were made as follows ; 15th 
Sept. same year, $150; 2d Jan. 1815, $130; I6th. Nov. 

JSJJ, $23; 11th April, 1817, <J237 ; 15th Aug. 1818, $47. 
/fofF much was due on the note, piiucip^\ 9Lti$\xi\.^\^^v^^"C8c 
I^eb^ ISW ? 
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NUMERATION. 

I. A single thing of any kind is called a umt or uniti/. 

Particular names are given tg the dijQferent collections of 
units. 

A single unit is called ------ One. 

If to one unit we join one unit more, the collection is call- 
ed two;^ that is, one added to one is called ttoo^ or one and 
one are ---------- Two. 

One added to two is called three ; two and one are IVirec. 

One Vidded three is colled four ; three and one are Four. 

One added io four Is called J?7;c ; four and one are Five. 

One added \jofive is called six ; five and one are Six. 

One added to six is called seven ; six and one are Seven. 

One added to severi is called eight; seven and one 
aje ----'-----..- Eight. 

One added io eight is called nine ; eight and one are Nine. 

One added to nine is called ten ; nine and one are Ten. 

In this manner we might continue to add units, and to 
give a name to each different collection. But it is easy to 
perceive that, if it were continued to a great extent, it would 
be absolutely impossible to remember the different names ; 
and it would also be impossible to perform operations on 
large numbers. Besides, we must necessarily stop some- 
where ; and at whatever number ' we stop, it would still be 
possible to add more ; and should we ever have occasion to 
do so, we should be obliged to invent new names for them, 
and to explain them to others. To avoid these inconve- 
niences, a method has been contrived to express all the num- 
bers^ that sure necessary to be used, with very ^^ iiames. 
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The first ten numbers have each a distinct name. The 
collection often simple units is then considered a unit : it is 
called a unit of the second order. We speak of the collec- 
tions of ten, in the same manner that we speak of simple 
units ; thus we say <Mie ten, two tens, three tens, four tens, 
five tens, six tens, seven tens, eight tens, nine tens. These 
expressions are usually contracted ; and instead of them we 
say ten, twenty, thirty, forty, fifty, sixty, seventy, eighty, 
ninety. 

The numbers between the tens are expressed by adding 
the numbers below ten to the tens. One added to ten is 
called ten and one ; two added to ten is called ten and two ; 
three added to ten is called ten and three, &>c. These are 
contracted in common language ; instead of saying ten and 
three, ten and four, &c., we say thirteen, fourteen, fifteen, 
sixteen, seventeen, eighte^ nineteen. These names seem 
to have been formed from wee and ten, four and ten, &c. 
rather than from ten and three, ten and four, &c., the num- 
ber which is added to ten being expressed first. The sig- 
nification, however, is the same. The names eleven and 
twelve, seem not to have been derived from one and ten, two 
and ten; although twelve seems to bear some analogy to 
two. The names oneteen, twoteen, would have been more 
expressive ; and perhaps all the numbers from ten to twenty 
would be better expressed by saying ten one, ten two, ten 
three, &c. 

The numbers between twenty and thirty, and between 
thirty and forty, &.c are expressed by adding the nuobers 
below ten to these numbers ; thus one added iO twenty is 
called twenty-one, two added to twenty is called twenty-two, 
&c. ; one added to thirty is called thirty-one, two added to 
thirty is called thirty-two, Slc. ; and in the same manner 
forty-one, forty-two, fifly-one, fifty-two, &c. All the num- 
bers are expressed in this way as far as ninety-nine, that is 
nine tens and nine units. 

If one be added to ninety-nine, we have ten tens. We 
then put the ten tens together as we did the ten units, and 
this collection we call a unit of the tkifd order, and give it a 
name. It is called one hundred. 

We say one hundred, two hundreds, &rC. to nine hundreds, 
in the same manner, as we say one, two, three, &c. 

The numbers between the hundreds are expressed by add- 
iag tens and units. With units, t«na, wd hundreda we 
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can express nine hundreds, nine tens, and nine units ; which 
is called nine hundred and ninety-nine. ' If one unit be 
added to this number, we have a collection of ten hundreds ; 
this is also made a unit, which is called a unit of the fourth 
order ; and has a name. The ^ame is thousdnd. 

This principle may be continued to any extent. Every 
collection often units of one order is made a unit of a higher 
order ; and the intermediate numbers are expressed by the 
units of the inferior orders. Hence it appears that a very 
few names serve to express all the different numbers which 
we ever have occasion to use. To express all the numbers 
irom one to nine thousand, nine hundred, and ninety-nine, 
requires, properly speaking, but twelve different names. It 
will be shown hereafter, that these twehe names express the 
numbers a great deal farther. 

Various methods have been inveiited for writing numbers, 
which are more expeditious, than that of writing their names 
at length, and which, at the same time, facilitate the pro- 
cesses of calculation. Of these the most remarkable is the 
one in common use, in which the numbers are expressed by 
characters called figures. This method is so perfect, that 
no better can be expected or even desired. These figures 
are supposed to have been invented by the Arabs ; hence 
, they are sometimes called Arabic figures. The figures are 
nine in number. They are exactly accommodated to the 
manner of naming numbers explained above.* 

— ^ 

* Next to the Arabic figures, th)e Roman method seenia to be t]ie 
most convenient and the most simple. It is vei^ nearly accommodat- 
ed to the mode of naming numbers explained above. A short descrip- 
tion of it may be interesting to some ; and it will often be found ex- 
tremely useful to explain this method to the pupil before the other. 
The pupil will understand the principles of this, sooner than of the 
other, and having leimied this, he will more easily comprehend the 
other. He will perfectly comprehend the j^rinci|>le of carrying, in this, 
both in addition and subtraction, and the similaritv of this to the com- 
mon method is so striking that he will readily understand that also. - 

The pupil may perform some of tlie examples in Sects. I, II, and 
, Vin, Part I, \vith Iloman characters. 

THE ROMAN NOTATION. 

One was written with a single mark, thus, t 

Two was written with two marks . . H 

Three was written 11 1 

Four was written , . . . 11 'I 

JO 
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One is written - - 1 

Two is written • - - 2 

Thru is written - - - 3 

Four is written «• - - 4 

Five is written - - - 5 

Six is written . . -6 

i%0en is writtea - - • 7 

JB^Ai is written •<• • - 8. 

iVtite is WTitten . ^ . 9 

These nine figures are sometimei ceHed the 9 digits. Bj 

Five was written .... . iilli 

Six wa9 written fill it 

Seven was written lil.ilii 

Eight was written IIHIIII 

Nine was written lilHIIH 

Ten, instead of being written with ten marks, 
was expressed by two marks crossing each 
other, thus, . . ... X 

which expressed a anit of the second order. 
"^Two tens or twenty were written . . XX 
Three tens or thirty were written . XXX 

And so on to ten tens, which were written with ten crosses. But as it 
was found inconvenient to express numbers so hurge as seven or eight, 
with marks as represented above, the X was cut in two, thos X, and 
(be upper part V was used to express one half of teOi or iive, and the 
numbers from five to ten were expressed by writing marks after the V, 
to express the number ofunits. added to five. 

Six was written . VI 

Seven was written . VII 

Eight was.writ&en ' . . VIII 

Nine was written . • . i . . VMlii 
The intermediate numheirs between the tens, ware exprened by 
writing the excess nivwA even; tee« after the tens. 

Eleven was written . . . XI 

Twelve was VRrit^^n^ .... Xl^&c. 
Twenty-seyen w^an wriKeo XX VI l> Ac. 

To express ten Xs, or ten ten*, that is. one unit, of the third order, 
or mte hundred, three marks were usej, tnus, C. And to avoid the in 
eoBvenience of writing seven or eight Xs, the C was divided, thnp SI 
SBd the lower part L used to express five Xs, or fifty. 

To express ten hundreds, four dashes were used, thus, M . This last 
was afterwards writteu in this form CD and sometimes CO, and was 
then divided, and ID was uaed to expresa five. hundreds. 

These dashes resemble some of the letters orthe alphabet, and those 
letters were afterwards suhatituted ibr them. 

The I resembles the t ; the V resemhles the V-; the X, refMsmbles the 
X , the L resembles the L ; the C was substituted for the C ; the ID 
resembles the D ; and the M resembles the M. 
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these nine characters all ntfmbers tv'hatever may be ezpreas* 
ed. 

To express ten, we siake use of the first character 1. Bat 
to distinpBsh it from one unit, it is written in a new place, 
thns 10 ; the 0, which is called zero or a cipher ^ being plac- 
ed on the right. The zero has no value, it is used only to 
occupy a place, when there is nothing else to be put in that 
place. 

Numbers expressed with the Roman Letters* 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Eleven 

Twelve 

lluneen 

Fourteen 

FiAeen 

Sia^leen 

Seventeen 

Eighteen 

Nmeteen 

Twenty 

Twenty-one 

Twenty-two 

Twenty-three 

Twenty-four 



I 
« 

•nil 

V 
VI 
VH 
VIII 
•Villi 
X 
XI 
XII 
XtH 
*XIIU 
XV 
XVI 
XVII 
XVIII 
*XVIIII 
XX 
XXI 
XX tl 
XXlII 
*XXIIII 



Twenty-ihre 


XXV 


Twenty-isix 


XXVI 


Twenty-eeven 


XXVIl 


Twenty-eight 


XXVIII 


Twenty-nine 


♦xxvim 


Thirty 


XXX 


Thirty-one 


XXXI 


Thirty^two 

Forty 


XXXIL&c 

*xxxx 


Fifty 


L 


Sixty 


LX 


Seventy 


LXX 


Eighty 


LXXX 


Ninety 


*LXXXX 


One himdred 


C 


Two hundred 


CC 


Three hundred 


GCC 


Four hundred 


COCC 


Five hundred 


D 


Six hundred 


DC 


Seven hundred 


DCC 


Eight hundred 


DCCC 


Nine hundred 


DGCCC 


One thousand 


M 



One thousand, eiglit hundred, and twenty-six MDCCCXX VI 

A man has a carriage worth seven hundred and sixty-eight dollars . 
and two horses, one worth two hundred and seventy-three dollars, and 
the other wortlrtwo hundred and forty-seven dollars^ how many dol- 
lars are the whole worth ? 

These nnmbers may be written as fbllows :r- 
O Deration. 



DCCLXVIII dolls. 

CCLXXni dolls. 

GCXXXXVII dolls. 



MCCLXXXVIH dolls. 



To add these numbers together it is easy 
to see that it will be the most convenient to 
comnHinci> on the right, and count the Is 
first. We find eight of them, which we 
should write thus VIII, but observing that 

• It is usual to write four IV, instead of HIT, and nine IX, instead ef Villi, 
and forty XL, instead of XXXX, aud iilueiy XC, instead of LXXXX, &c. in 
which a Sinall character before a lare^e, takes out its value from the large. 
This is more convenient when no calculation is to be made. But when thev 
are to be used in calculation, the method given in the text is i)e8t. 
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Eleven is written thus, 11, with two leu The 1 on the 
lefl expresses one ten ; and the one on the right expresses 
one unit J Or* one added to ten. Twelve is written 12 ; the 
1 on the lefl signifies one ten, and the 2 on the right sig- 
nifies two units, and the whole is properly read ten and two. ' 

there are >nore Vs we set down only HI, reserving the V and count- 
ing it with the other Vs. Counting the Vs we find two, and the one 
which we reserved makes three. Three Vs' are equivalent to one X 
and one V. We write the V and reserve the X. Countine the Xs, 
we find seven of them, and the one which was reserved maRes eight. 
Eight Xs are equivalent to LXXX. We write the three Xs and re- 
serve the L. Counjing the Le, we find two of them, and the one 
which was reserved makes three. Three Ls are equivalent to CL. 
We write the L and reserve the C. Counting the Cs, we find six of 
them, and the one which wajs reserved makes seven. Seven Cs are 
equivalent to DCC. We write the CC and reserve the D. Count- 
ing the Ds we find one, and the one which was reserved makes 
two. Two Ds are equivalent to M. The whole sum therefore yi 
MCCLXXXVin dollars. 

The genera] rule for addition, therefore is, to begin toith the ch0,rac- 
ters tohiek express -the lowest numbers and count atl of each kind to- 
gether without regard to their value, only observing that five Is make^ 
one Vj and that two Vs make one X, and that five Xs make one L^ 
4^c., and setting them down accordingly. 

A man havine one hoadred and seventy-eight dollars, paid away 
seventy-nine doflars lor a horse ; how many had he left i 
' Operation. 

CLXXVIII dolls. \ To perform this operation we liegin at the 
LXXVIIII Soils. I right hand, and take the Is fi'om the Is, the- 

I Vs from the Vs, &c. But a difficulty imme- 



LXXXXVIIII dolls. ^ diately occurs, for we cannot take IIII from 
III ; it is necessary therefore to take the JIII from VIII, that is, f^om 
IIIIIIII, which leaves IIII ; these we set down. Since we have used 
the V in the upper line, it will be necessary to take the V in the lower 
line from one of the Xs, that is from VV. V from VV, leaves V, 
which we set down. Having used one of the Xs, there is but one 
lefl. We cannot take XX from X, we must therefore use the^ L, 
which is equivalent to five Xs, which, added to the one X, make 
XXXXXX ', from these we take XX and there remain XXXX, which 
we set down. Since the L in the upper lin^ is already used, it is 
necessary to take the L in the lower hne from the C which is eouiva- 
lent to LL ; one L taken from those, leaves L, which we set down. 
The whole remainder therefore is LXXXXVIHI dolls. 

Hence the general rule for taking "one number from another, ox 
pressed by the Roman characters, is, to begin with the characters ex- 
pressing the lowest numbers, and take those of the same kind from 
each other, when practicable , btU if any of the' numbers to be subtract- 
ed exceed tlwse from which they are to be ta^en, a character of the 
next highest order must be taken, and reduced to the order required^ 
and joined with the others from which the subtraction is to be mad^ 

This process is called subtraction. 
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The following is the manner of writing the niunbeni from 
nine to niiiety-niae, incluaiTe. 

The first column contains the figures, the second shows 
the proper mode of expressing them in words and the way 
in which they are always to be understood, and the third 
contains the names which ;ure oomrnonly applied. The 
common names are expressive of their signification, but not 
so much so as those in the second* column. 



Figures. : 


' them in looro*. 


CowMon JVoHftM. 






10- 


One Ten or simply Ten, 


Ten. 


n. 


Ten and one. 


Eleven. 


12. 


Ten and two. 


Twelve. 


13. 


Ten and tluree. 


Thirteen. 


14. 


Ten and four. 


Fourteen. 


15. 


Ten and five. 


Fifiaen. 


19. 


Ten and six. 


Sixteen. 


17. 


Ten and seven. 


Seventeen. 


18. 


Ten and eight. 


Eighteen. 


10. 


Ten and nine. 


Nineteen. 


20. 


Twotens. 


Twenty. 


21. 


Two tens and one. 


Twenty-one. 


22. 


Two tens and two. 


Twenty-two. • 


23. 


Two tens and three. 


Twenty-three. 


24. 


Two tens and four. 


Twenty-four. 


25/ 


Two tens and five. 


Twenty-five. 


26. 


Two tens and six. 


Twenty-six. 


27. 


Two tens and seven. 


Twenty-seven. 


28. 


Two tens and eight. 


Twenty-eight. 


29. 


Two tens and nine. 


Twenty-nine. 


30. 


Three tens. 


Thirty. 


31. 


Three tens and one. 


Thirty-one. 


32, &c. 


Three tens and two. 


Thirty-two. 


40. 


Four tens. 


Forty. 


41, &,e. 


Four tens and one* 


Forty-one. ' 


50. 


Five tens. 


Fifty. 


51^ d&c» 


Five tens and one* 


Fifty-one. ' 


60. 


Six tens. 


Sixty. 


61, ^c. 


Six tens and one. 


Sixty-one. 


70. 


Seven tens. . 


Seventy. 


71, &c. 


Seven tens and one. 


Seventy-one. 


80. 


Eight tens. 


Eighty 


81, &c» 


Eight tens and one, 
10* 


Eighty-one. 
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theminwuTfU* 

90. Nine tens. Ninety. 

91, &c. Nine tens and one. , Niaetyrome. 

90* Nine t8n§ and nin6. Ninety-niw. 

•» . . ', ■ 

Nine 4^« wA nine or nin^y-nine is the largest bniiiber 
that can be expreaaed by two figures. If ona be added to 
nine tens and niQe;» it makes toi taiK, or onehmtdred, 'fo 
express one hundred we ujse the first figaie again ; bat in 
order to show that it has a new^ value, it is put in another 
place, which if called the hmdreds* pUue. The hundreds' 
place is the third place counting from the right. One hun- 
dred is writteni 100 ; two hundred is written, 200. ; three 
hundred is written, 300. The zeros on the right have no 
Talue ; their only purpose is to occupy the two first places, 
so that the figures 1, 2, 3, &c. may stand in the third place. 

The figorea in the second place, we observe, have the 
same value whether the first place be occupied by a zero or 
by a figure : for example, in 20 and in 29 the 2 has precise- 
ly the same value ; it is two tens or twenty in both. In the 
first there is nothing added to the twenty, and in the second 
three is added to it. 

it is the same with figures in the third place. . They 
have the same value, whether the two first places are occu- 
pied by zeros or figures. In 400, 408, 420, and 435, the 4 
has the same value in each, that is four hundred. The value 
of every figure, therefore, depends upon its place as counted 
from the r%ht towards the left. A %ure standing in the 
first place signifies so many units; the same figure standing 
in the second place signifies so many tens ; and the same 
figure standing in the third place signifies so many hun*- 
dreds. For example, 333, the three on the right signifies 
three units, the three in the second place signifies three tens 
or thirty, and tlie 3 in the third place signi^^es three hun- 
dreds. The number is read three hundreds, three tens, and 
three, or three hundred and thirty«three. We liave seen 
that all the numbers from ten to twenty, from twenty (o 
thirty, d&c. are expressed by adding units to the tens ; in the 
jmne nuAoer all the numbers from one hundred to two hua- 
^ted, from two hundred to three hundred, &^. are expressed 
by adding tens ^d units to the hundreds. — For exaniple, to- 
express five hundred and eighty-two, we write five hundreds, 
eight tens, and two units thus, 5@2. 
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The largest number that can be expressed by three figure^ 
is 900, nine hundreds, nine tens, and nine units, or nine 
hundred and ninetjf-nine. If to this we add one unit more, 
WQ hare a collection of fen hundreds^ which is called one 
thousand. To eifpress this, the 1 is used again ; but to 
show th9t it ezpreseea 1 thousand it is written one place far- 
ther to the left, that is, in the fourth place, thus 1000. Two 
thousand is written 2000, and so on, to nine thousand, 
which is written 9000. The intermediate numbers are ex- 
j^iressed by adding hundreds, tens, and units to the thou- 
sands. 

It is easy to see that this manner of expressing numbers 
may be ^ntinued to any extent. Every time a figure is re- 
moved one place to the led its value is increased ten-fold, 
and since nothing limits the number of places which we may 
use, there can be no number conceived, however large, 
which cannot be expressed with these nine characters. 

We sometimes call the figures in the first place or right 
hand place, units of the first order ; tho^ in the second 
place, or the collection of tens, units of the second order ; 
those in the tjiird place, or the collection of hundreds, units 
of the third order , ^Cf 

llie following table ^xhibit3 the first nine places or orders, 
with their nam^s, and contains a few examples to illustrate 
them. 



Ii6 



ARITHBIETIC. 



Pari% 



Seven uaiU or feven ... 
Three tea0| or thirty • - • 
Four tens and six unitSj or /brty-six 
Eight hundreds - - '. ' ' 
Seven hundreds and three unitH, or seven 

hundred and three - - - . - 
Five hundradi and four tens, or five hundred 

and forty 

Six hundreds, five tens, and eight units, or 

six i undred and fi Ay-eight 

Six thousands 

Six thousands and five units 

Six thousands and four tens, or six thousand 

and forty .- 
Six thousands' and four tens end five units, or 

six thousand and'ibrty-five 
Six thousands and seven hundreds 
Six-thousand, seven liundred, and five 
Six thousand, seven hundred, and forty - 
Six thousand, seven hundred, and forty-five 
Four tens of thousands, or forty thousand 
Forty thousand and three ... 
Forty thousand, five hundred and three 
Forty-seven t^housand, five hundred, and 

eighty three 
Four hundred and twenty-six thousand, eight 

hundred and fifty-three ... 
Three hundred and twentv-eight millions, 

four hundred and thirty-nve thousand, six 

hundred and eighth-seven 
Three hundred miihons 
Twenty millions 
Eight millions ...... 

Four hundred thouuand ... 
Thirty thousand - - - . - 

Five thousand 

Six hundred . . • * . 

Eighty 

Seven , - - - 



t 


S 


t 


IS 


ibk 
& 


t 


SI 


% 


o 


o 


o 


o 2 


o 





^ 


^ 


•t 


*t 


-1 


►* . ■* 


•^ 


*% 




^w 


ar 

• 

s. 

B 


1 

s, 

1 


5 

si 


3 


s 

o 


o 
c 


9 


1 

•• 

ST 

• 


8 


f 


• 


8 


i 


• 


•H. 


*2L 

ST 




% 


• 


►O 


O 




TS. 


% 


s 






"O 


kM 




T3 




A 


• 






M 









9 


• 








» 


A 




tS" 


A 










o 


CD 




n 


» 










CD 


• 






• 




8 
7 


3 
4 





7 

6 


3 




« 


' 








5 

■ 


4 

















6 


5 


8 












6 
6 

6 

6 
6 
6 
6 
6 









7 
7 
7 

7 





4 

4 


4 
4 


Oi 

5 



5 


5 


5 










4 






















4 











3 










4 





5 





3 










4 


7 


5 


8 


3 








4 


2 


6 


8 


5 


3 


3 


2 


8 


4 


3 


5 


6 


8 


7 


3 








^ 



















2 



























8 


























4 

























3 



5 






















L 




6 






















8 Oj 


















I7J 
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In looking over the above examples it will be observed, 
that the three first places on the right have distinct nameB^ 
viz. units, tens, hundreds ; and that the three next places are 
all called thousands^ the first being called simply thousands ; 
the second, tens of thousands; the third, hundreds of thou- 
sands. In the same manner there are three places appro- 
priated to millions, and distinguished in the same way, viz. 
millions, tens of millions, hundreds of millions. The same 
is true of all the other names, three places being appropriat- 
ed to each name. From this circumstance it is usual to di- 
vide the figures into periods of three figures each. This 
division very much facilitates the reading and writing of 
large numbers. Indeed it enables us to read a number con- 
sisting of any number of figures, as easily as we can read 
three figures. This is illustrated in the following example. 

I -2 ^ "^ 

"5 fc* o fl S 52 

3 5 'C. ra 3 =« fl 

(3 GJ Eh M S H P 

p 




3 8 5,6 7 9,2 5 8,6 7 3,4 6 2,9 2 7,6 4 8 



We have only to make ourselves familiar with reading 
and writing the figures of one period, and we shall then be 
able to read or write as many periods as we please, if we 
know the names of the periods. 

It is to be observed that the unit of the first period is sim- 
ply one ; the unit of the second period is a collection of a 
thousand simple units ; the unit of the third period is a col- 
lection of a thousand units of the second period, or a mil 
lion of simple units ; and so on as we proceed towai^ds the 
left, each period contains a thousand units of the period next' 
precedmg it. 

The figures of each period are to be read in precisely the 
same manner as the figures of the right hand period. At 
the end of each period, except the right hand period, the 
name of the period is to be pronounced. The right hand 
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pmod IB <ahray8 understood to be vnita i^trhhoat motion he^ 
ing made of the naane. 

In the above example, the r^t hand period is read, six 
hmidred and forty<«ight (units being understood.) The second 
period is read in the same manner, nine hundred and twenty* 
seveUy-'-bttt here we mast mention the name of the period at 
the end ; we say, therefore, nine hundred and twenty-seven 
thouBomtL If we woold put the two periods together, we begin 
on the left and say, nine hundred and twenty-seven thou- 
sand, six hundred and forty-eight. The third period is read 
four hundred and sixty-two, — adding the name of the period, 
it becomes four hundred and sixty-two miliians: and the 
three periods are read together, four hundred and sixty-two 
millions^ nine hundred and twenty-seven thjusand, six hun- 
dred and forty-eight * 

Beginning at the left hand of the above example, the seve* 
ral periods are read separately as follows-^three hundred 
and eignty-five ; six hundred and seventy-4iine ; two hun- 
dred and fifly'^ight ; six hundred and seventy-three ; four 
hundred and sixty-two ; niiie hundred and twetifty-seven ; 
six hundred and forty-eight. Giving each period its name 
and putting all together as one number, it becomes three 
hundred and eighty-five quintilUons ; six hundred and se- 
venty-nine quadrillians; two hundred and fifty-eight tril' 
lions ; six hundred and seventy-three hilUons ; four hundred 
and sixty-two milKfms ; nine hundred and twenty-seven 
thousand ; six hundred and forty-eight. 

The namns of the periods are derived from the Latin nu- 
merals, by giving them the termination iUion and making 
some otiier alterations, so as to render the pronunciatioD 
easy. After qutntillions come sextilUonSf septilKons, octil- 
lions ^ noniUions, decillions, undeciUions^ duodecillions, Sf'c, 

A number dictated or enunciated, is written by beginning 
at the left hand, and proceeding towards the right, care be- 
ing taken to give each figure its proper place. If any place 
is emitted in the enunciation, the place must be supplied 
with a vero. If, for example, the number were three hun- 
dred and twenty-seven thousand, and fifty>->three ; we observe 
that the highest period mentioned is thousands, which is the 
setpond ^period, and that there are hundreds mentioned in 
this period, (that is, hundreds of thousands,) this period is 
therefore filled, and the number will consist of six places. 
We first write 3 for the three hundred thousand, then 2 im- 
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mediately afler it ibr the twenly tbouBand, then 7 for the 
seven thousand ; theie were no hundreds nienticMied in the 
enunciation, we must put a zero in the hundreds' place, then 
S for the tens, and 3 few the ui^ts, and the niimber will 
stand thus, 327,053. 

Let the nufobec he fiJiy/4hreemiJMaiu,far€p thousand, siz 
hunted and eight* Aulhons ia the tlnrd period, and tens of 
millions is the highest plaoe nwniioBed, hence there will be 
but two places occupied ioi the period of millions, and the 
whole nulnber will consist qC eight places. We first write 
53 for the millions. In the period of thousands thertf is only 
<Hie place mentioned, thnb is, tens of thousands, we must put 
a zero in the hundreds of thousa&ds' place, then 4 for the hrty 
thousand, then a zero again in the thousands' place ; in the 
next period we write 6 for the six hundfed, there being no 
tens in the example 'we put a zero in the tens' place, and 
then 8 for the eight unit?, and the whole number will stand 
thus, 53,040,606. 

Whole periods may sometimes be lefl out in the enuncia- 
tion. When ^is is the oaoei the jrfaees must be supplied by 
zeros. Great eve must be tidcen in writing numbers, to 
use precisely the right number of places, foe if a mistake of a 
single place be made, all the figases at the left of the mis- 
take, will be increased or diminuhed tenfold.* 



ADDITION. 

II. We have seen how numbers are formed by the suc- 
cessive addition of units; It oden happens that we wish, to 
put together two. or more nambers, and ascertain what num- 
ber they will form. 

A person bought an orange for 5 cents, and a fear for 3 
eents ; horn many cents did he pay for bath f 

* The custom of osipg nine ohamctere, and copse^prantly the teaibld 
ratio of the places, if entirely aibitmry; any other number of figures 
might be used by ^ving the places at ratio corresponding to the nnm' 
ber of figures, if we had only the sev/en first- figures Ibr example, the 
ratio of the places would be eight ibid, and we should write numbers, 
in every other respect, a^ we do now. It would be necessary to re- 
ioDt the names eight aiid nine, and use the name of ten for eighth 
Twenty would correspond to the present sixteen : and one hundred, 
to tlie present sixty-four, &c. Th^ following is an example of the 
eig^it ield ratio, withlhci nuxnbers of the ten fold ratio correapondipg to 
dieni. 
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To answer this question it is necessary to put together the 
numbers 5 and 3. It is evident that the first time a child 
undertakes to do this, he must take one of the numbers, as 5, 
and join the other to it a single unit at a time, thus 5 and 1 
are 6, 6 and 1 are 7, 7 and 1 are 8 ; 8 is the sum of 5 and 
3. A child is obliged to go through the process of adding 
by units every time he h^s occasion to put two numbers to- 
gether, until he can remember the results. This however 
he soon learns to do if he has frequent occasion to put num- 
bers together. Then he will say directly that 5 and 3 are 8, 
7 and 4 are 11, &c. 

Before much progress can be made in arithmetic, it is 
necessary to remember the sums of all the numbers from one 
to ten, taken two by two in every possible manner. These 
are all that are absolutely necessary to be remembered.. For 
when the numbers exceed ten, they are' divided into two or 
more parts and expressed by two or more figures, neither of 
which can exceed nine. This will be illustra'.ed by the ex- 
amples which follow. 

A man bought a coat for twenty'four dollars ^ and a hat 
for eight dollars. How much did they both come to ? 
Operation. 
'^ Coat 24 dolls. In this example we have 8 dolls, to 

Hat 8 dolls, add to 24 dolls. Here are twenty dolls. 
— - and four dolls, and eight dolls. Eight 

Both 32 dolls, and four are twelve, which are to be join- 
Eight fold 



One 


1 


Two 


2 


Three 


3 


Four ' 


4 


Fivo 


5 


Six 


6 


Seven 


7 


Ten 


10 


Eleven 


n 


Twelve 


12 


Thirteen 


13 


Fourteen 


14 





Ten fold' 


ELiht fold • Ten fold 
Fifteen 15 corresp. to 13 
Sixteen 16 - ^- 14 


corresp. to 


1 


■^ m 


2 




3 


Seventeen ' 17 - - - 15 


- 


4 


Twenty 20. - - 16 


* m 


- 5 


Thirty 30 - - - 24 


to • 


6 


Forty 40 . - 32 


- 


- 7 


Fifty 50 . - - 40 


- 


- 8 


Sixty 60 - - 48 


• ki 


- 9 


Seventy 70 - - - 56 


- 


- 10 


One hundred 100, &c. ^4 


• « 


- 11 


One thousand JOOO - - 512 


m w 


- 12 





In the same manner if we bad twelve figures, the places woti!d have 
been in a thirteen fold ratio. 

The ten fold ratio was probably suggested by counting the fingers. 
This is the most convenient ratio. If the ratio were less, it would re- 
(|uire a larger number of places to express large numbers. If the ratio 
were larger, it would not require so many places indeed, but it would 
not be so easy to perform the operations as at present on account of 
|he numbers in each place being so large. 
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ed to twenty. Bat tweke is the same aa ten and two^ there* 
fore we may say twenty and ten are thirty and two are tfaifty- 
two, 

A man bought a caw for 27 dolis. and a horse for 68 dotts. 
How much did he give for both f 

Operation. 

Gow 27 dolls. In thia ennple \t is pwpdsed to add 

Horse 66 dolts, together 27 and 68. Now 27 i» 2 teas 

— and 7 units ; and 69 is 6< tess and 8 

Beth 95 dolls, units. 6 tens and' % ten9 aie 8 tew; 

and 8 units and 7 units are 15, which is 1 ten and 5 units ; 

this joined to 8 tens makes 9 tens and 5 units, or d&. 

A man bought ten barrds of cider for 35 doUs*, and 7 bar* 
reU of flour for 42 doUs., a hogshead of molasses for 3t> 
dotts.^ a chest of tea for 87 doUs., and 3 hundred weight of 
sugar for 24 doUs. What did the whole amount to ? 

(Operation. 
Cider 35 dolls. In this example there are five num* 
Flour 42 dolls, hers to be added together. We ob- 
Molasses 36 dolls, serve that each of these numbers con- 
Tea 87 dolls, sistsof two figures. It will be* most 
Sugar 24 dolls, conveiuent to add together either all 
— -.- . . the units, or all the tens first, and then 
Amount 224 dolls, the other. Let us begin with the 
t^Qs. 3 tens and 4 tens are seven tens, and 3 are 10 tens, 
end 8 are 18 tens, and 2 are 20 tens, or 209. Then adding 
the units, 5 and 2 are 7, and 6 are 13^ and 7 are 20, and 4 
are 24, that is, 2 tens and 4 units ; this joined to 200 makes 
•224. 

It would be still more convenient to begin with the units, 
in the following manner ; 5 and 2 are 7, and 6 are 13, and 
7 are 20, and 4 are 24, that is 2 tens and 4 units ; we may 
now set down the 4 units, and reserving the 2 tens add them 
with the other tens, thus : 2 tens (whi<£ we reserved): and 3 
tens are 5 tens, and 4 are 9 tens, and 3 are 12 tens, and 8 
are 20 tens, and 2 are 22 tens, which, written with the 4 
units make 224 as before. 

A general has three regimefUs under his command; in the 
first there are 478 men ; in the second 564 ; and in the third 
593. How many men are there in the whole ? 

n 
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Part 2. 



First reg. 
Second reg. 
Third reg. 

In all 



OperaHon, 



478 men In this example, each of the 
564 men numbers is divided into three 
593 men parts, hundreds, tens, and units. 
To add these together it is most 



1,635 men convenient to begin with the 
units as follows ; 8 and 4 are 12, and 3 are 15*, that * is, 1 
ten and 5 units. We write down the 5 units, and reserving 
the l.ten, add it with tho tens. 1 ten (which we reserved) 
and 7 tens are 8 tens, and 6 are 14 tens, and 9 are 23 tens, 
that is, 2 hundreds and 3 tens. We write down .the 3 tens, 
and reserving the 2 hundreds add them with the hundreds. 
2 hundreds (which we reserved) and 4 hundreds are 6 hun- 
d«eds^ and 5 are 11 hundreds, and 5 are 16 hundreds, that is, 
1 thousand and 6 hundreds. We write down the 6 hundreds 
in the hundreds' place, and the 1 thousand in the thousands' 
place. , ' 

The reserving of the tens, hundreds, &c. and adding them 
with the other tens, hundreds, &/C. is called carrying. The 
principle of carrying is more fully illustrated in the following 
example. 

A merchant had all his money in bills rf the foUowing 
description^ onerdoUar Sills, tenrdoUar bills, hundredrdoUar 
bills, thousandrdollar bills, 4*^.v each kind he kept in a sepa- 
rate box. Another merchant presented three notes for pay- 
mentf one 2,673 doUars, another 849 dollars, and another 
756 dollars. How much was the amount of all the notes ; 
and how many bills of each sort did he pay, supposing he paid 
it with the least possible number of bills ? ' 

Operation, 
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The first note would require 2 
of the thousand-dollar bills ; 6 of 
of the hundred-dollar bills ; 7 ten- 
dollar bills' ; and 3 one-dollar bills. 
4 2 7 8 The second note would require 8 
of the hundred-dollar bills; 4 ten-dollar bills; and 9 one- 
dollar bills. The third pote would require 7 of the hundred- 
dollar bills; 5 ten-dollar bills ; and 6 onerdoUar bills. Count- 
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in^ the one-dollar bilb, we find 18 of them. This miy be 
paid with! ten-dollar biir and 8 one-dollar bills ; putdngthis 

1 ten-dollar bill with the other ten-dollar bills, we find 17 of 
them. This may be jpaid with 1 hundred-dollar bill, and 7 
tep-dollar bills ; putting this one-hundred dollar bill with the 
other hundred-dollar bills, we find 22 of them ; this may be 
paid with 2 of the thousand-collar bills, and 2 of the hun- 
dred-dollar bills ; putting the 2 thousand-dollar bills with the 

.other thousand-dollar bills, we find 4 of them. Hence the 
three notes may be paid with 4 of the thousand-ddlar - bills, 

2 of the hundred-dollar bills, 7 ten-doUar bills, and 8 one- 
dollar bills, and' the amount of the whole is 4,278 dollars. 

Besides the figures, there are other signs used in arithme- 
tic, which stand for words or sentences that frequently occur. 
The^e signs will be explained when there is occasion to use 
them. • 

A cross -^ one mark being perpendicular, the other hori- 
zontal, is used to express, that one number is to be added to 
another. Two parallel horizontal lines = are used to ex- 
press equality between two numbers. This sign is generally 
read is or are equai to. Example 5 -{- 3 = 8, is read 5 ana. 

3 are 8; or 3'added to 5.is equal* to 8; or 5 more 3 is equal 
to 8 ; or more frequently 5 plus 3 i^ equal to 8 ; p/tf5 being 
the Latin word for more. These four expressions signify 
precisely the same thing. ^ 

Any immber consisting of several figures may sometimes 
be conyehiently expressed in parts by the;, above niethod. 
Example, 2358=«€00 + 300 -4- 5Q 4- 8 = 1000 4- 1200 
+ 140+18. 

A man owns three farms^ the first is worth 4,673 dollars ; 
the second; 5 J6^ dollars ; and the third, 9,287 dollars. How 
mantf dollars are they all worth ?. 

Perhaps the principle of carrying may be illustrated more 
plainly by separating the dilQferent orders of units from each 
other. 
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OperaH^H* 

4673 nifty be irritten 4000 + 600^^ 704- 3* 

5764 - • 5000+ 700+ W+ 4 

9287 - • 9000+ 200+ 80+7 




18000+ 1500+ 210+ 14 

Haoiiig the reeults ander «»Qh other, we 
faure le^OOO 

19,724 +210 

+ 14 

= 19,724 
Inthitieiuunple the sum of the anitsis 14, the sum of the 
tens is 21 tens or 210, the sum of the hundreds is 15 hun- 
dieds^r lt500, the sum of the thousands is 18 thousands or 
ISjOOO } these numhers beiiig put to|fether make 19;724 

If we Uke this oxample and perfeim it b^ earryii^ the 
teii% the mme reeidt will be obtuned, and it will be per«» 
Cieived thai ^otoi^j diffisr^sBe in the two methods is, that in 
lUs, we add the tens in their proper phuses as we psoceed, 
«Ad in Ihe other, we pnt it os nndl we have added «ach 
cstoian, ««d Ihen add them in precisely the same places. 
Operaiian. -y 

.AfiTB Bere as before the sum of the nnits is 14, 

+5,764 but instead oi writing 14 we write only the 4/ 

+9|287 and reserriiig the 1 ten^ we iuiy 1 (ten, whidi 

— ^- we reserved) and 7 are 8, and 6 are 14, and 

:=;il9,724 8 are 22 (tens) or 2 hundreds and 2 tens : 

setting down the 2 tens and reserving the hundreds, we say, 

% (hundreds, which we reserved) and 6 are 8, and 7 are 15, 

and 2 are 17 (hundreds) or 1 thousand and 7 hundreds ; 

wvitjng dowB the 7 hundreds, and reserving the 1 thousand, 

Hv say, 1 (thousand, wtneh we iHsserved) and 4 are 5, and 5 

are 10, and 9 are 19 (thousands^ or 1 ten-thousand and 

thousands ; we write the 9 in its proper place, and since 

there is nothing more to add to the 1 (ten thousand) we 

write that down also, in its proper place. The answer is 

19,724 dollars. 

* It will be well for the learner to leparate, in this way, several of 
the examples in Addition, because this method is frequently used foi 
illostration in other parts of the book. 
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We may now observe another advantage peculiar to this 
method of potation. It is, that all large numbers are divided 
into parts, in order to express them by the different orders of 
units, and then we add each different order separately, and 
without regard to its name, observing only that ten, in an 
inferior order, is equal to one in the next superior order. By 
this means we add thousands, millions, or any of the higher or- 
ders as easily as we add units. If on the contrary we had as 
many names and characters, as there are numbers which we 
have occasion to use, the addition of large numbers would 
become extremely laborious. The other operations are as 
much facilitated as Addition, by this*method of notation. 

In the above examples the numbers to be added have been 
written under each other. This is not absolutely necessary ; 
we may add them standing in any other manner, if we are 
careful to add units to units, tens to tens, &c., but it is 
generally most convenient to write them under each other, 
and we shall be less liable to make mistakes. 

In the above examples we commenced adding the numbers 
at the top of each line, but it is easy to see that it will make 
no difference whether we begin at the top or bottom, since 
the result will be the same in either case. 

Proof, The only method of proving addition, which can 
V properly be called a proof, is by subtraction. This will b^ 
explained in its proper place. 

The best way to ascertain whether the operation has been 
correctly performed, is to do it over again. But if we add 
the numbers the second time in the same order as at first, if 
a mistake has been made, we are very liable to make the 
same mistake again. To prevent this, it is better to add 
them in a reversed order, that is, if they were added down* 
wards the first time, to add them upwards the second time« 
and vice versa.* 

* The method of omitting the upper line the. second time, and then 
adding it to the sum of the rest is liable to the same objection, as that 
of adding the numbers twice in the same order, for it is in fact th« 
same thing. If this method were to be used, it would be much bet- 
ter to omit the lower lino instead of the upper one when they are 
added upward ; and the upper line when added downward. Thin 
would change the order in which the numbers are put together. 

The danger of making the same mistake is this : if in adding up a 
row of figures we should somewhere happen to say 26 and 7 are 35j 
if we add it over a^ain in the same'wav, we are very liable to say so 
again. But in sodding it in another ocoer it would be a very singular 
eoincidence if a mistake of exactly the tame number were made. 

11 • 
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From what has been said it appears, that the operation of 
addition may be reduced to the following 

Rule. Write down the numbers in the most convenient 
manner^ which is generally so that the units may stand under 
unitSf tens under tens, 4*c. First add together aR the units, 
and if they do not exceed nine, write the result in the units^ 
place ; but if they amount to ten or more than ten, reserve the 
ten or tens^ and write down the excess above even ttns^ in the 
units^ place. Then add the tens, and add with them the 
tens which were reserved from the preceding column ; reserve 
the tens as before, and set down the excesSf and so on, till ail 
the columns are added. 



MULTIPLICATION. 

III. Questions often occur in addition in which a 
aumber is to be added to itself several times. 

How much will 4 gallons of molasses come to at 34 cents 
a gallon ? 

34 cents This example may be performed very 
34 cents easily by the common method of addition. 
34 cents But it is easy to see that if it were required 
34 cents to find the price of 20, 30, or 100 gal- 

loQS, the operation would become laborious 

Ans* 136 cents on account of the number of times the 
number 34 must be written down. 

I find in adding the units that 4 taken 4 times amounts to 
16, I write the 6 and reserve the ten; 3 taken 4 times 
amounts to 12, and 1 which I reserved makes 13, which I 
write down, and the whole number is 136 cents. 

If I have learned that 4 times 4 are 16, and that 4 times 
3 are 12, it is plain that I need not write the number 34 but 
once, and then I may say that 4 times 4 are 16, reserving the 
ten and writing the 6 units as in addition. Then again 4 
times 3 (tens) are 12 (tens) and 1 (ten which I reserved) 
are 13 (tens.) 

Addition performed in this manner is called MultipUca 
Hon, In this example 34 is the number to be multiplied or 
repeated, and 4 is the number by which it is to be multi- 
plied ; that iS| it expresses the number of times 34 is to h% 
taken. 
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The number to be multiplied is called the multiplicancL, 
and the number which shows how many times the multipli- 
cand is to be taken is called the multiplier. The answer or 
result is called the product. They are usually written in 
the following manner : 

34 multiplicand 
4 multiplier 

136 product. 

Having written them down, say 4 times 4 are 16, write 
the 6 and reserve the ten, then 4 times 3 are 12, and 1 
(which was reserved) are 13. 

In order to perform multiplication readily, it is necessary 
to retain in n emory the sum of each of the nine digits re- 
peated from one to nine times ; that is, the products of each 
of the nine digits by themselves, and by each other. These 
are all that are absolutely necessary, but it is very convenient 
to remember the products of a much greater number. The 
annexed table, which is called the table of Pythagoras, con- 
tains the products of the first twenty numbers by the first 
ten. 
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To fonn this table, write the nuiobeni I, 2; 3, 4| &.c» «« 
far as you wish tiie ^Ue to extfmd, in a line ^QriisonliaUjr. 
This is the .first or upper fow. To :fornt the second taw, 
a4d these nunibers to *h«nselvesi» and write ihem in « row 
directly under the lirst Thus 1 and 1 are 2 ; 2 and 2 «re 
is d«nd d are^; 4 and 4 are 8; di«. To form the ^ird 
ro^, add the second row to the first, thus 2 and 1 are 3; 4 
and 2 are 6^ 6 and 3 are 9 ; 8 and 4 are 12 ; Slo. This 
will evidently contain Abe first mw three times. To fenn 
the fourth row, add the third to the first, and so on» till yoo 
have Ibrraed as many rows as you wish the table to contain. 
When the Jbrmation of this table is well understood, the 
mode of using it may be easily conceived. If fyr instance 
the product ^ 7 by 5, that is, 5 iinies 7 were required, look 
for 7 in ths u{^r row, then directly under it in the fiflh 
row, you find 35, which is 7 r^>eated S times. In the san^ 
manner any oth^ product aaay be found. 

If you seek in the table of Pythagoras for the produet of 6 
by 7, 4ur 7 times 5, look fin; 5 in 4he first row, and directly 
under it in the seventli row you will find S^ as before. It 
^ipears therefore that S times 7 is the same as 7 (iaies 5., 
In the same manner 4 tiines 8are 32, and 8 times4 are 32 ; 
3 times 9 ar^e 27, and 9 times 3 are 27. In hci this will bit 
foimd to be true with respe<^ to all the nunlierB in the table. 
From this we should be led to sny^^Mse^jthat, whatever be tie 
two numbers which are lo be multiplied together, the pradoet 
will be the same, whichsoever of theni & made ^ smiti* 
plier. 

The few products contained in the table of Pythagoras 
are not sufficient to warrant this conclusion. For analogical 
reasoning is not allowed in mathematics, except to discover 
the probabiHty of the existence of facts. But the fitcts arc 
not, to be admitted as truths until they are demonstrated. I 
shall therefore give a demonstration of the above &ct ; which, 
besides proving the fact, will be a good illustration of the 
maimer in wbicfi the product of two numbers is formed. 

Tliere is an orchard, in which there are 4 rows of trees, 
and' there are 7 trees in each row. 
....... If one tree be taken (rom each 

....... TOW, a row may be made consisting 

. ....•• .of four trees ; then one more ^aken 

....«.« from each vow will make ano^r 

row of fear trees; an^^^® ^^^ ^^ seven tr^es in ea«h 
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row, it 18 evident that in tliis way seven rows, of four trees 
each, may be made of them. But the number of tree? re- 
mains the same, which way soever they are counted. 

Now whatever be the number of trees in each row, if they 
are all alike, it is plain that as many rows, of four each, can 
be made, as there are trees in a row* Or whatever be 
the number of rows of seven each, it is evident that seven 
rows can be made of them, each row consisting of a number 
equal to the number of rows. In fine, whatever be the num- 
ber of rows, and whatever be the number in each row, it is 
plain that by taking one from each row a new row may be 
made, containing a number of trees equal to the number of 
rows, and that there will be as many rows of the latter kind, 
as there were trees in a row of the former kind. 

The same thing may be 'demonstrated abstractly as fol- 
lows : 6 times 5 means 6 times each of the units in 5 ; but 

6 times 1 is 6, and 6 times 5 will be 5 times as much, that 
is, 5 times 6. 

Generally, to multiply one number by another, is to repeat 
the first number as many times as ther^ are units in the 
second number. To do this, each unit in the first must be 
repeated as many times as there are units in tlie second. 
But each unit of the first repeated so many times, makes t: 
number equal to the second ; therefore the second number 
will be repeated as many times as there are units in the first. 
Hence the product of two numbers will always be the same,' 
whichsoever be made multiplier. 

What mil 254 pounds o/meca eost^ at 7 cents per pound f 

This question will show the use of the above propositicm ; 
for 254 pounds will cost 254 timea as much as 1 pound ; but 
1 pound costs 7 cents, therefore it will cost 254 times 7. 
But since we know that 254 times 7 is the same as 7 times 
254, it will be much more convenient to multiply 254 by 7. 
It is easy to show here that the result must be the same ; for 
254 pounds at 1 cent a pound would come to 254 cents ; at, 

7 cents a pound therefore it must come to 7 times as much. 

Operation. -<'■ ' 

254 H' yHere say 7 times 4 are 28 ; reserv- 

7 , .' '^. ^h® ^ (tens^ write the 8 (units); 

— — , the^ 7 times 5 (tens) are 35 (tens) and 

Ans. 1778 centiS. 2 (tens) which were • reserved are 37 

(tens) ; write the 7 (tens) and reserve the 3 (hundreds) ; 
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then 7 tim^ss 2 (hundreds) are 14 (hundreds) and 3 which 
were reserved are 17 (hundreds). The answer is 1778 
cents ; and since 100 cents make a dollar, we may say 17 
dollars and 78 cents. 

The process of multiplication, by a single figure, may be 
expressed thus : Multiply each figure of the multiplicand hy 
the multiplier, beginning at the right hand, and carry as in 
addition. 



IV. What will 24 oxen come to, at 47 dollars apiece 1 

It does not appear so easy to multiply by 24 as by a num 
ber consisting of only one figure ; but we may first find the 
price of 6 oxen, and then 4 times as much will be the price 
of 24 oxen. 

Operation. 
47 ^ 
6 

282 dolls, nrice of 6 oxen. 
4 



1 128 dolls, price of 24 oxen. 

Or thus 47 
4 



188 dolls, price of 4 oxen. 
6 



1128 dolls, price of 24 oxen. 

A number which is a product of two or more numbers is 
called a composite or compound number. The numbers, 
which, being multiplied t6gether, produce the number, are. 
caNed /actors of that number. 4 is a composite numherijrts' 
factors are 2 and 2, because 2 tiroes 2 are 4. 6 is <m> a 
composite number, its factors are 2 and 3. The numbets 8, 
9, 10, 12, 14, 15, &c. are composite ^numbers ; sepHie of 
them have only two fiictors, and some have severidy The 
sign X) a cross, in which neither of the marks is eithi^ hori- 
zontal or perpendicular, is used to express multipIioiiti<»i. 
Thus 3X2 = 6, signifies 2 times 3 are equal to 6. 2 X ^ 
X 5 =r 30| sig^fies 8 times 2 are 6, and 5 times 6 are 30* 
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aty number consisUng of 1, with any number of zeros at the 
right of it it is sujfideni to annex the zeros to the multijpU 
cauL 

1 X 10 = 10 1 X 100 = 100 
2X10 = 20 3X100 = 300 
3X10 = 30 5X100 = 600 

27 X 10= 270 

42 X 100 = 4200 
368 X 1000 = 368000 

VI. When the multiplier is 20, 30, 40, 200, 300, 2000, 
4000, d^c. These are composite numbers, of which 10, or 
100, or 1000, d&c. is one of the factors. Thus 20 = 2 X 
10; 30 = 3 X 10; 300 = 3 X 100; &c. In the same 
manner 387000 = 387 X 1000. 

Haw much wiU 30 hogsheads of wine' come tOf at 87 dollar^ 
per hogshead 1 

Operation. 
87 
3 

261 dolls, price of 3 hhds. 
10 



2610 dolls, price of 30 hhds. 

More simply thus B7 

30 



2610 dolls, price of 30 hhds. 

It appears that it is sufficient in this example to multiply 
by 3 and then annex a zero to the product. If the number 
of hogsheads had been 300, or 3000, two or three zeros must 
haye been annexed. It is plain also that, tf there are zeros 
on the right of the multipUeand, they may he omitted until 
the mu^pUcation has been performed, and then annexed to 
the)produet. 



VII. MULTIPUCAtiON. 186 

VII, A man bought 26 pipes of unne, at 143 doUart U 
pipe ; how much did they come to 7 
26 = 20 -f 6. The operation may be perfonned thus : 

143 
6 

858 dolls, price of 6 pipes 
143 
20 

2860 dolls, price of 20 pipes 
-|* 858 dolls, price of 6 pipes 

= 3718 dolls, price of 26 pipes 

The operation may be perfinrmed more simply th^s ; 
143 
26 

2860 dolls, price of 20 pipes 
-}• 858 dolls, price of 6 pipes 

= 3718 dolls, price of 26 pipes 

Or Aiiiltiplying first by 6 : 
143 
26 

858 dolls, price of 6 pipes 
-]* 2860 dolls, price of 20 pipes 

= 3718 dolls, price of 26 pipes 

If the wages of 1 man he 438 dollars for 1 year^ what wiU 
he the wages of 234 men^ at the same rate ? 

Opertftiott* 
438 
234 



87600 dolls, wages of 200 men 
-f- 13140 da wages of 30 men 
•4- 1752 do. wages of 4 men 

s=102492 dolls, wages of 234 men 
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Or thus 438 
234 



1752 dolls, wages of 4 men 
4- 13140 do. wages of 30 men 
-f 67600 do. wages of 200 men 

=102492 dolls, wages of 234 men 

When we multiply by the 30 and the 200, we need not 
annex the zeros at all, if we are careful, when multiplying 
by the tens, to set the first figure of the product in the ten's 
place, and when multiplying by hundreds, to set the first 
^gure in the hundred's place, d&c. 

Operation. 
438 
234 



1762 
1314. 
876.. 



102,402 

If we compare this operation with the last, we shall find 
Mat the figures stand precisely the same in the two. 

We may show by another process of reasoning, that when 
Me multiply units by tens, the first figure of the product 
should stand in the tens' place, d&c. ; for units multiplied by 
tens ought to produce tens, and units multiplied by hundreds, 
ou^ht to produce hundreds, in the same manner as tens mul« 
tipiied by units produce tens. 

If it take 853 dollars to support a family one year, how 
many dollars mil it take to support 207 such families the 
same time 7 

Operation. 

853 In this example I multiply first by the 7 

207 units, and write the result in its proper place ; 

then there being no tens, I multiply next by 

5971 the 2 hundreds, and write the first figure, of 

1706 this product under the hundreds of the first 

product ; and then add the results in the order 

176571 in which they standi. 
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: *The general rale therefoTe for multiplying by any number <ii 
figures may be expressed thus : MtdHply each figwrt of the 
muUipiicand by each figure of the muhiplier separatdy^ tak- 
ing core when rnidtiplying by units to make the fittt figure 
of the result stand in the units^ place ; and iohen multiplying 
by tenSf to make the first figure stand in the tens* place ; and 
when multiplying by hundreds, to make the first figure stand 
in the hundreds* place, S^c. and then add the several products 
together. 

Note. It is generally the best way to set the first figure 
of each partial product directly under the figure by which 
yeu are multiplying. 

Proof. The proper proof of multiplication is by division, 
consequently it cannot be explained here. There is also a 
method of proof by casting out the nines,, as it is called. But 
the nature of this cannot be understood* until the pupil is 
acquainted with division. It will be explained in its proper 
place. The instructer, if he chooses, may explain the use 
of it here. 
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VIII. A man having ten dollars, paid away three of 
them ; how many had he left ? 

We have seen that all numbers are formed by the suc- 
cessive addition of units, and that they may also be formed 
by adding together two or more numbers smaller than them- 
selves, but all together containing the same number of udl.Ib 
as the number to be formed. The number, 10 for example, 
may be formed by adding 3 to 7, 7 -|- 3 = 10. It is easy to 
see therefore that any number may be decomposed into two 
or more numbers, which taken together, shall be equal to 
that number. Since 7 -{- 3 = 10, it is evident that if 3 be 
taken from 10, there will remain 7. 

The following examples, though apparently different, all 
require the same operation, as will be immediately perceived. 

A man having 10 jAeep sold 3 of them ; how many had he 
left f That isy if 2 be taken from 10, what nwkber will re- 
main ? . 

12 • 
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Ama»giiV€B Miatsidmus&n, and 10 foanaihBt; how 
much more did he give to the one than to the other ? That 
is, hoto much greater it the number 10 than the number 3 ? 

A man owing tO dollars^ paid 3 dollars at one time, and 
the rest at another i how much tUd he pay the last time? 
That is, how much must be added to 3 to make 10 ? 

From Boston to Dedham it is 10 mUes^ and from Boston 
to Roxbury it is only 3 miles ; tohat is the difference in the 
two distances from Boston ? 

A boy divided 10 apples between two other boys ; to one 
he gave 3, how many did he give to the other ? , That is^ if 
10 be divided into two parts so that one of the parts may be 
3, what will the other part be? 

t 

It is evident that the above five questions are all answered 
by taking 3 horn 10, and finding the difference. This ope* 
ration is called subtraction. It is the reverse of addition. 
Addition puts numbers together, stdttraction separates a 
number into two parts. 

A man paid 29 dollars for a coat and 7 dollars for a 
hat, how much more did he pay for his coat than for his hat ? 

In this example we have to take the 7 from the 29 ; wc 
know from addition, that 7 and 2 are 9, and consequently 
that 22 and 7 are 29 ; it is evident therefore that if 7 be 
taken from 29 the remaindier will be 22. 

A man bought an ox for 47 dollars ; to pay for it he ga/be 
a cow worth 23 dollars, and the rest in money ; how much 
money did'he pay ? 

Operation. 

Ox 47 dollars. Cow 23 dollars. 

It will be best to perform this example by parts. It is 
plain that we must take the twenty from the forty, and the 
three from the seven ; that is, the tens from the tens, and 
the units from the units. I take twenty from forty, and 
there remains twenty. I then take three from seven, and 
there remains four, and the whole remainder is twenty-four. 
Ans. 2i dollars. 

It is generally most convenient to write the numbers un- 
der each other. The smaller number is usually written 
under the larger. Since u^its are to be taken from units, 
ind tens from .ens, it will be best to write units under units, 
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tens under tens, &c. as in addition. It is alsonutet con- 
venient, and, in fact, frequently necessary, to begin with the 
units as in addition and multiplication. 

Operation. 
Ox 47 dollars. I say first 3 from 7, and there will 

Oow 23 dollars. remain 4. Then 2 (tens) from 4 
— (tens) and there will remain 2 (tens), 

24 difference, and the whole remainder is 24. 

A man having 62 sheep in his flocks sold 17 of them ; hm» 
many had he then ? 

Operation, 
He had 62 sheep In this example a difficulty immedi 
Sold 17 she^p ately presents itself, if we attempt to 
— perform the operation as before ; for 

Had left 45 sheep we cannot take 7 from 2. We can, 
liowever, take 7 from 62, and there remains 65 ; and 10 
from 55, and there remains 45, which is the answer. 

The same operation may be performed in another way, 
ivhich is generally more convenient. I first observe, that 62 
is the same as 50 and 12 ; and 17 is the same as 10 and 7. 
They may be written thus : 

62 = 50 -f 12 That is, I take one ten from the six 

7 tens, and write it with the two units. 

— But the 17 I separate simply into uni^ 

45 = 40 -^ 5 and tens as they stand. Now I can take 

7 from 12, and there remains 5. Then 10 from 50, and there 

remains 40, and these put together make 45.* 

This separation may be made in the mind as well as to 
write it down. 

Operation, 

62 Here I suppose 1 ten taken from the 6 tens, 
17 and written with the 2, which makes 12, 1 say 
— 7 from 12, 5 remains, then setting down the 5, 1 
45 say, 1 ten from 5 tens, or pimply 1 from 5, and 
there remains 4 (tens), which written down shows the re- 
mainder, 45. 

The taking of the ten out of 6 tens and joining it with 
the 2 units, is called borroioing ten, 

* Let the pupil perfbnn a large number of examples by separatiD|; 
them in this way, when he first commences subtracti^o. 



17 = 10 
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Sir Isaac Neioton was horn in the year 1642| caid ht died 
in 1727 ; haw old was he at the time of his decease f 

It is evident that the difference between these two num- 
bers must give his age. 

Operation. 
1600 + 120 + 7 = 1727 
1600+ 40 4-2 = 1642 



Ans, 80 + 5 = 85 years old. 

In this example I take 2 from 7 and there remains 5, 
which I write down. But since I cannot take 4 (tens) from 
2 (tens,) I borrow 1 (hundred) or 10 tens from the 7 (hun- 
dreds,) which joined with 2 (tens^ makes 12 (tens^) then 4 
(tens) from 12 (tens) there remams 8 (tens,) which I write 
down. Then 6 (hundreds) from 6 (hundreds) there re- 
mainsjiothing. Also 1 (thousana) from 1 (thousand) no- 
thing remains. The answer is 85 years. 

A man bought a quantity of flour for 15,265 doUars, and 
sold it again for 23,007 doUarSj how much did he gain by 
the bargain 7 

Operation, 
23,007 Here I take 5 from 7 and there remains 
15,265 2 ; but it is impossible to take 6 (tens) from 

0, and it does not immediately appear where 

2 I shall borrow the 10 (tens,) since there is 
nothing in the hundreds' place. This will be evident, how 
ever, if I decompose the numbers into parts. 

Operation. 
10,000 + 12,000 + 900 + 100 + 7 = 23,007 
10,000+ 5,000 + 200+ 60 + 5=15,265 



7,000 + 700+ 40 + 2= 7,742 

The 23,000 is equal to 10,000 and 13,000; this last is 
equal to 12,000 and 1,000 ; and 1,000 is equal to 900 and 
100« Now I take 5 from 7, and there remains 2 ; 60 from 
100, or 6 tens from 10 tens, and there remains 40, or 4 
tens; 2 hundreds from 9 hundreds, and there remains 7 
hundreds; 5 thousands from 12 thousands, and there re- 
mains 7 thousands ; and 1 ten-thousand from 1 ten-thousand, 
and nothing remains. The answer is 7,742 dollars. 

Tiiis example may be performed in the same manner as 



VIII. SUBTRACTION. 41 

the others, without separating it into parts except in the 
mind. 

I say 5 from 7, there remains 2: then borrowing 10 
(which must in fact come from the 3 (thousand), I say, 6 
(tens) from 10 (tens) there remains 4 (tens ;) then I borrow 
ten again, but since I have already used one of these, I say, 

2 (hundreds) from 9 (hundreds) there remains 7 (hundreds;) 
then I borrow ten again, and having borrowed one out of the 

3 (thousand,) I say, 5 (thousand) from 12 (thousand) there 
remains 7 (thousand;) then 1 (ten-thousand) from 1 (ten- 
thousand) nothing remains. The answer is 7,742 as before. 

The general rule for subtraction may be expressed 
thus : 'The less number is always to he subtracted from the 
larger. Begin at th^ right hand and take successively each 
figure of the less number from the corresponding figure of 
the larger number ^ that is, units from units^ tens from tens, 
4*c. If it happens that any figure of the less number can' 
not be taken from the corresponding figure of the larger, 
borrow ten and join it with the figure from which the subtrac- 
tion is to be made, and then subtract ; before the next figure 
is subtracted take care to diminish by one the figure from 
which the subtrcLction is to be made. 

N. B. When two or more zeros intervene in the number 
from which the subtraction is to be made, all, except the 
first, must be called 9s in subtracting, that is, after having 
borrowed ten, it must be diminished by one, on account of 
the ten which was borrowed befi)re. 

Note, It is usual to write the smaller number under the 
greater, so that units may stand under units, and tens under 
tens, &c. 

Proof A man bought an ox and a row for 73 dolkars, 
and the price of the cow was 25 dollars ; what was the price 
of the. ox? 

The price of the ox is evidently what remains afler taking 
25 from 73. 

Operation. 
Ox and cow 73 dollars 
Cow 25 do. 

Ox 48 do. 

It appears th^t the ox cost 48 dollars. If the cow cost 25 
dollars, and the ox 48 dollars, it is evident that 25 and 46 
added together must make 73 doUars, vrlvaXxVvK^Vi^'^^w^^ 
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Hence to prove subtraction, add the remainder and the 
smaller number together, and if the work is right their sum 
will be equal to the larger number. 

Another methotL If the ox cost 48 dollars, this number 
taken from 73, the price of both, must leave the price of the 
cow, that is, 25. Hence subtract the remainder from the 
larger number, and if the work is right, this iafit remainder 
will be equal to the smaller number. 

Proof of addition. It is evident from what we have seen 
of subtraction, that when two numbers have been added to- 
gether, if one of these numbers be subtracted from the sum, 
the remainder, if the work be right, must be equal to the 
other number. This will readily be seen by recurring to the 
last example. In the same manner if more than two num- 
bers have been added together, and from the sum all the 
numbers but one, be subtracted, the remunder must be 
equal to that one. 



DIVISION. 

IX. A hoy having 32 apples wished to dhide them equal- 
ly among 8 of his companions ; how many must he give them 
apiece ? 

If the boy were not accustomed to calculating, he would 
probably divide them, by giving one to each of the boys, and 
then another, and so on. But to give them one apiece would 
take 8 apples, and one apiece again would take 8 more, uid 
so on. The question then is, to see how many times 8 may 
be taken from 82 ; or, which is the same thing, to see how 
many times 8 is contained in 32. It is contained four times. 
Ans. 4 each. 

^ A boy having 32 apples was able to give 8 to each of his 
companions. How many companions had he f 

This question, though different from the other, we per- 
ceive, is to be performed exactly like it. That is, it is the 
question to see how many times 8 is ccmtained in 32. We 
take away 8 for one boy, and then 8 for another, and so on. 

A man having 54 cents, laid them all out for oranges% at, 
6 cents ajneee. How many did he buy ? 
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It is evident that as many times as 6 cents can be taken 
from 54 cents, so many oranges he can buy. Ans. 
oranges 

A man bought 9 orcmgesfor 54 cents ; how much did ht 
give apiece ? 

In this example we wish te divide the number 54 into 9 
equi# parts,- in the same manner as in the first question we 
wished to divide 32 into 8 equal parts, l^t us observe, that 
if the oranges had been only one cent apiece, aine of them 
would come to 9 cents ; if they had been 2 cents apiece, 
they would come to twice nine cents ; if they had been 3 
cents apiece, they would come to 3 times 9 cents, and so on. 
Hence the question is to see how many times 9 is contained 
in 54. Ans. 6 cents apiece. 

In all the ^ above quesaons tlie purpose was to sec Iiow 
many times a small number is contained in a larger one, and 
they may be performed by subtraction. If we examine them 
again we shall find also, that the question was, in the two 
first, to see what number 8 must be multiplied by, in order 
to produce 32 ; and in the third, to see what the number 6 
must be multiplied by, to produce 54 ; in the fourth, to see 
what number 9 must be multiplied by, or rather what num- 
ber must be multiplied by 9, in order to produce 54. 

The operation by which questions of this kind are perform- 
ed is called division. In the last example, 54, which is the 
number to be divided, is called the dividend; 9, which is 
the number divided by, is called the divisor ; and 6, which 
is the number of times 9 is contained in 54, is called the 
quotient. 

It is easy to see from the a^ve reasoning, that the quo- 
tient and divisor multiplied together must produce the divi- 
dend ; for the question is to see how many times the divisor 
must be taken to make the dividend, or in other words to see 
what the divisor must be multiplied by to produce the divi- 
dend. It is evident also, that if the dividend be divided 
by the quotient, it must produce the divisor. For if 54 con- 
tains 6 nine times, it will contain 9 six times. 

To prove division, multiply the divisor and quotient to- 
gether, and if the work be right, the product will be the 
dividend. - Or divide the dividend by the quotient, and if the 
work be right, the result will be the divisor. 

This also furnishes a proof for «iuV\\^V\fi"^NMStt, ^ot "SJl "^ofc 
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quotient multiplied by the divisor produces the dividend, it 
is evident, that if the product of two numbers be divided by 
one of those numbers, the quotient must be the other num 
ber. 

It appears that division is applied to two distinct purposes, 
though the operation is the same for both. The object of 
the first and fourth of the above examples is to divide the 
numbers into equal paits, and of the second and third to find 
how many times ope number is contained in another. At 
present, we shall confine oui attention to examples of the 
latter kind, viz. to find how many times one number is con- 
tained in another. 

At 3 cents apiece, how many pears may he bought for 57 
cents ? 

It is evident, that as many pears may be bought, as there 
are 3 cents in 57 cents. But the solution of this question 
does not appear so easy as the last, on account of the greater 
number of times which the divisor is contained in the divi- 
dend. If we separate 57 into two parts it will appear more 
easy. 

57 = 30 + 27. 

We know by the table of Pythagoras that 3 is contained 
in 30 ten times, and in 27 nine times, consequently it is 
contained in 57 nineteen times, and the answer is 19 pears. 

How many harrek^f cider ^ at 3 dollars a barrel^ can he 
bought for 84 dollars ? 

Operation. 
84 = 60 -f- ^ 3 is contained in 6 twice, but in 6 
tens it i^ contained ten times as oflen, or 20 times. 3 is 
contained in 24 eight times, consequently 3 is contained 28 
times in 84. Ans. 28 barrels. 

How many pence are there in 122 farthings ? 

As many times as 4 farthings are contained in 132 far- 
things, so many pence there are. 

Operation. 
132 = 120 + 12 120 is 12 tens, 4 is contained in 
12 three times, consequently it is contained 30 times in 12 
tens. 4 is contained 3 times in 12 units, consequently in 
'^hls contained 33 times. Ans. 33 pence. 
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How many barrels of fiour^ at 5 dollars a barrel, may be 
bought for 785 dollars. 

Operation* 
785 = 500 + 250 + 36 

5 is contained in 5 once, and in 500 one hundred times. 
250 is 25 tens. 5 is contained 5 times in 25, consequently 
50 times in 250. 5 is contained 7 times in 35 units. In 
785, 5 is contained 157 times. Ans. 157 barrels. ^ 

How many dollars are there in 7464 shillifigs 7 

As many times as 6 shillings ate contained in 7464 shiN 
lings, so many dollars there are. 

Operation, 
'7464 = 6000+1200 + 240 + 24 

6 is contained 1000 times in 6000, 200 times in 1200, 40 
times in 240, and 4 times in 24, making in all 1244 times.* 
Ans. 1244 dollars. 

It is not always convenient to resolve the number into 
parts in this manner at first, but we may do it as we perform 
the operation. 

In 126 days how many weeks 7 

Operation. 

126 == 70 + 56 Instead of resolving it in this man 
ner, we will write it down a& follows.^ 

Dividend 126 (7 Divisor 

70 — 

— 10 
56 8 

56 — 

-i— J8 ijuotient 

1 observe that 7 cannot be contained 100 times in 126, 1 
therefore call the two first figures on the lefl 12 tens or 120« 
rejecting the 6 for the present. 7 is contained more than 
once and not so Inuch as twice in 12, consequently in 12 
tens it is contained more than 10 and less than 20 times. I 
take 10 times 7 or 70 out of 126, and there remains 56. 
Then 7 is contained 8 tinfies in 56j and 18 times in 126. 
Ans. 18 weeks. 

* -Let the pupil [lerform ft large number of exam^le^ vck. tV!i%\sAsisAx 
when he first commences; as ho is ob\\^eA.\.^ ^le^^x^va Cokfe'wass&w^^ 
into partB, he will at length goxub to tViQ QommQik \sa>^^^ 

13 
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A S756 peMt how numy four-pences 7 
It is evident that this answer will be obtained by finding 
how many times 4 pence is contained in 3756 pence. 

If we would solve this, as we did the first examples, it 
will stand thus : 

3756 = 3600+120 + 36 
, But if we resolve it into parts, as we perf6rm the opera- 
tion, it will be done as follows : 
Dividend 3756 (4 divisor 
3600 -^ 

' 900 = number that 4 is contained in 3600 
156 30 d(). - - - - 190 

120 9 do. - - - - 36 

36 939 do. - - - - 3756 

36 * 



Here I take the 37 hundreds alone, and see how many 
times 4 is contained in it, which I find 9 times, and since it 
is 37 hundreds, it must be contained 900 times. 900 times 
4 is 3600, which I subtract from 3756, and there remains 
156. It is now the question to find how many times 4 is 
contained in thisw I take the 15 tens, rejecting the 6, and 
see how many times 4 is contained in it. It is contained 3 
times, and since it is 15 tens, this must be 3 t6ns or 30 
times. 30 times 4 is 120. This I subtract from 156, and 
there remains 36. 4 is contained in 36, 9 times ; hence it 
is contained in the whole 939 times. Ans. 939 four-pences. 
If these partial numbers, viz. 3600^ 120, and 36, are com- 
pared with the resolution of ttie number above, they will be 
foutid to be the same. 
This operation may be abridged still more. 

3756 (4 

36 

-J— 989 quotient. 
15 
12 

36 
36 



• ¥ 
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In this t say, 4 into 37 9 times, and set down the in the 
quotient, without regarding whether it is hundreds, or tens, 
or units, hut by the time I have done dividing, if I set the 
other figures by the side of it, it will be brought into its 
proper place. Then I say 9 times 4 are 36, and set it under 
the 37, as before, but do not write the zeros by the side of 
it. I then subtract 36 from 37, and there remains 1. This 
of course is 100, but I do not mind it. I then bring down 
the 5 by the side of the 1, which makes 15, or rather 150, 
but I call it 15. Then I say, 4 into 15, 3 times, (this b 30, 
but I write only the 3 ;) I write the 3 by the side of the 9. 
Then I say, 3 times 4 is 12, which I write under the 15, 
and subtract it from 15, and there remains 3 (which is 
in fact 30.) By the side of 3 I bring down the 6, which 
makes 36. Then I say 4 into 36, 9 times, which I whte 
in the quotient, by the side of the 93, and it makes 939. 
The first 9 is now in the hundreds* place, and the 3 in 
the ten*s place, as they ought to be. If this operation be 
compared with the last, it will be found in substance exactly 
like it. Ail the diflference is, that in the last the figures are 
set dowil only when they are to be used. 

A man employed a number of workmen, andgaoe them 27 
ioUars a month each ; at the expiration of one months it took 
10,125 dollars to pay them. How many men were there f 

It is evident that to find the number of men we must find 
how many times 27 dollars is contained in 10,125 doUariS. 

This may be done in the same manner as we did the last, 
though it is attended with rather more difficulty, because the 

divisor consiats of two figures. 

« 

Operation, 

Dividend 10,125 (27 divisor 

8,100 

300 = the number oftimes 27 is contained 

2,025 111 8,100 
1,890 70 do. - . 1,690 
5 do. . - 135 

135 

135 375 do. - - - 10425 



• • • 
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Common way^ * 

10,135 (27 

81^ ^ — 

375 quotient. 

302 
189 

135 
135 



1 observe that there are not so many as 27 thousands, so I 
conclude that the divisor is not contained 1000 times in the 
dividend ; I therefore take the three left hand figures, neg- 
lecting the other two for the present. The three first are 
101 ; (properly 10,100, but 1 notice only 101 ;) I seek how 
many times 27 is contained in 101, and find between 3 and 
4 times. I put 3 in the quotient, which,, when the work is 
done, must be 3 hundred, because 101 is 101 hundreds, but 
disregarding this circumstance, I find how much 3 times 27 
is, and write it under 101. ^ 3 times 27 are 81 ; this subUract- 
ed from 101, leaves 20. By the side of 20 I bring down 
2, the next figure of the dividend which was not used. This 
makes 202, for the next partial dividend. I seek how many 
times 27 is contained in this. I find 7 times. I write 7 in 
the quotient. 7 times 27 are 1.S9, which I subtract from 
202, and find a remainder 13» By the side of 13 I ^bring 
down 5, the other figure of the dividend, which makes 135 
for the last partial dividend. I find 27 is contained 5 times 
in this. T write 5 in the quotient. 5 times 27 are 135. 
There is no remainder, therefore the division is completed. 
Ans. 375 men. 

The operation in the above example is precisely the same, 
as in those which precede it ; but it is more difficult to dis- 
cover how many times the divisor is contained in the partial 
dividends. When tl«e divisor is still larger, the difficulty is 
increased. I shall next show how this difficulty may be ob- 
viated. 

In 31,755 day$, how numy years^ aUowing 365 days to th^ 

year? 

It is evident, that as many times as 365 is contained in 
31,755, so many years there will be* 
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OperaHan. 
Dividend 31755 (365 divisor 

^ 2920 

' ' 87 quotient. 
2555 
2555 



I observe that 3C5 cannot be contained in 317, therefore I 
must take the four left hand figures, viz. 3175. In order to 
discover hotv many times 365 is contained in this, I observe, 
that 365 is more than 300, and less than 400. I say 300 is 
contained in 3100, or simply 3 is contained in 31, 10 times, 
but 365 being greater than 300, cannot be contained in it 
more than 9 times. Indeed if it were contained more than 
9 timesj it ^lust have been contained in 317, which is impos- 
sible. 400 is contained in 3100, (or 4 in 31) 7 times. This 
is the limit the other way, for 365 being less than 400, must 
be contained at least as many times. It is contained there*- 
fore 7, or 8, or 9 times. The most probable are 8 and 9. I 
try 9. But instead of multiplying the whole number 365 by 
9, 1 say 9 times 300 are 2700, or simply 9 times 3 are 27 ; 
then subtracting 2700 from%170, there remains 470 ; I then 
say, 9 times 60 is 540, or simply 9 times 6 is 54, which being 
larger than 470, or 47, shows that the divisor is not contain** 
ed 9 times. I next try 8 times, and say as before, 8 times 
300 are 2400, which subtracted from 3170, leaves 770, then 
8 times 60 are 480, which not beiiig so large* as 770, shows 
that the divisor is contained 8 times. I multiply the whole 
divisor by 8 (which is in fact 80,) the product is 2920. This 
subtracted from 3175 leaves 255. I then bring down the 
other 5, which makes the next partial dividend 2555. Now 
trying as before, I find that 3 is contained 8 times in 25, 
and 4 is contained 6 times. The limits are j6 and 8. It is ' 
probable that 7 is right. I multiply 365 by 7, and it makes 
2555, which is exactly the number that I want. If I had 
wished to try 8, I should have said 8 times 3 are 24, which 
taken from 25 leaves 1. Then supposing 1 to foe placed . 
before the next figure, which is 5, it makes 15. 6 is not 
contained 8 times in 15, therefore 365 cannot be contained 
6 times in 2555. The answer is 87 years. 

The method of trying the first figure lif \X\ft ^vTv^awt *\s^s» 
ihe first Ggure, or the first two figate^ oS \!ofe^^>aii^^'^^^2C^ 

13 ♦ 



generally enables us to tdl i»4Nti*the quotient figure must 
be, within two or thvee, jUfdit'wtM'alira^fileiiisb the limits. 
Then if we try the secood-figurfrf i^e shall always make the 
Cimits smaller ; if aagFrdOttbt the»> remains, which will not* 
often be the case, we may try.'thi^tiiird, and so on. 

Divide 436940074 hy 6423?: 

JHiidtodi 48aMaOT4 (64B»r iirum. 
385493^ ...^.^ 

.513^6* 

...138474 ' 

, . . 1S8474«' 

-I ' 

^ Proof 436940674 

in this exatn^ I seek how manjr times 6, the firs^ ftgaie 
oi the divisor, is contiifled in'43; the first two figures on the 
leu^of the dividend ; I find 7 tim^s, and 7 is contained 6 
times. The limits^ are^O and 7. ^7 times 6 are 42, and 42 
&om 48 leaves 1, winch I suppose placed By the side of 6 ; 
tins makes 16. But 4, the seocMid' figure of the divisor, is 
not contained 7 times in 16, therefore 6 will be the first 
figure of the quotient. 

It is easy to see that thiff itiust be 6000, when the division 
is completed ; beoause there being five figures in tlie divi> 
9or, and' the first figute of the divisor being larger than the 
first figure of the dividend; we are obliged to take the six 
first figures of the dividend for the first partial dividend ; and 
the dividend containing nine figures^ the right hand figure 
of this partial divi<lend, is in the thousands* place. I write 
6 in the quotient, and multiply the divisor by it, and write 
the result under the dividend, so' that the first figure on the 
right hand may stand under the sixth figure of the dividend, 
counted fi:om the left, or under the plaoe of thousands. This 
product, subtracted finxn the dividend aii> it st«Kls> leave? a 
remainder 51516 ; l^ the side of this I-bHi^^ down the liext 
figure of the dividend^ which' irO; and the second partial 
dividend is 515180. Trying as bef^e with the &l and then 
ifvlb the 4; into the firat figures 6f diis partial dii^dead, I 
9Matedivimf is contained in it S ^MftyWtnea; t \^t^\^ % 
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in the^qpoti^t, th^ miihipiyiiigaiid'sobtracting as befiwe, I 
find aTemainder 1284. I bring dowB the next fi^^ine of the ■ 
dividend, whieh gives 12847 feirthe neaA putial dividMML I 
find that the divisor ia not cODtftined in this at jdL I put'O 
in the quotient, so that the other figures may stand in their 
proper places, when the division is completed. Then I bring 
down the next figure of the divtd^id, which gives for a fpar« 
tial dividend, 1^^74. The divisor is contained twice in 
this. Multiplying and submrating as before, I find no re< . 
mainder. The division therefore is completed. 

Proof y It was' obs^Ffed in the: oommenoemetit of this 
Art. that division is proved by mohipl^ng^ the divisor by the 
quotient. This- ir always done daring the iqpervtion^ In the 
last example^ the divisor was firstmnltipiied by 6 i(08OO/) and' 
then by 8 (800,) and then 1^ 2 ; we have onl/ to add these 
numbers together in the order they stand in, and if the work 
is right, this sum will be the dividend. The asterisms show 
the numbers to be adde^. 

From the above examples we derive the Ibllawing general 
rule for division : PlcLce the divisor at the right* af ^as divi" 
dendy separate them by a marh^ and dreaita Une' under the 
divisor, to separate it from the quotient. Take as many 
figures on the hft of the dividend as are nfeessary to contain 
the divisor once or more. Seek how many times the first fig- 
ure of the divisor is contained in the firsts or two first figures 
of these, then increasing the first figure of the divisor by one, 
seek how many times that is contained in the same figure 
or figures. Take the figure contained within these Umits, 
which appears the most prob(Me, and multiply the two left 
hand figures of the divisor by it; if that is not sufficient to 
determine^ multiply the third,, and so on. When the- first 
figure of the quotient is discovered, multiply, th» divisor by it, 
md subtruct the pr4fdiwit from the partial dividend. Then 
write the. next figure nf the dividend by the side of the re- 
mainder, TJiis is the next partial dividends SeA a9 befwe 
how many times the divisor is containedin this, amd place the 
result in the quotient, at the right of the other quotient figure, 
then multiply and subtract, as before; and so on, until all 
the figures of the dividend have been used. If it happens 
that any partial dividend is not so large as the divisor, azera 
must be put in the quotient, and the next figure of the divi' 
dend unittenMt the right of the partial di«id»(wdb« 

JVhte, If the remainder at axi^ \ka<& ^Jfi^avfii!^ ^ts«^^ ^Qc» 
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divisor, the quotient figure must be increased, and the mul- 
tii^ication and subtraction must be performed again. If the 
product of the divisor, by any quotient figure, should be 
larger than the partial dividend, the quotient figure most 
be diminished. 



Short Division, 

When the divisor is a small number, the operation of divi- 
sion may be much abridged, by performing the multiplica- 
tion and subtraction in the mind without writing the results. 
In this case it is usual to write the quotient under the divi 
dend. This method is called short division. 

A man purchased a quantity of flour for 3045 dollars ^ at 
7 dollars a barrel. How many barrels were there ? 

Long Division. - Short DiiSiston. 

3045 (7 3045 (7 

28 — ' 

435 435 

24 
21 

35 
35 



In short division, I say 7 into 30, 4 times ; I write 4 un- 
derneath ; then I say 4 times 7 are 28, which taken from 30 
leaves 2. I suppose the 2 written at the lefl of 4, which 
makes 24 ; then 7 into 24, 3 times, writing 3 underneath, I 
say 3 times 7 are 21, which taken from 24 leaves 3. I sup- 
pose the 3 written at the left of 5, which makes 35 ; then 7 
in 35, 5 times exactly ; I write 5 underneath, and the divi- 
sion is completed. 

If the work in the short and long be compared together, 
they will be found to be exactly alike, except in the short it 
is not written down. 

X. How many yards of dothy at 6 dottars a yard, may 
^ iouffAi for ^ dollixrst 
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42 dollars will buy 7 yards/ and 48 dollars will buy 8 yards. 
45 dollars then will buy more than 7 yards and less than 
8 yards, that is, 7 yards and a part of another yard. As 
cases hke this may frequently occur, it is necessary to know 
what this part is, and how to distinguish one part from 
another. 

.When any thing, or any number is divided into two equal 
parts, one of the parts is called the half of the thing or num- 
ber. When the thing or number is divided into three equal 
parts, one of the parts is called one third of the thing or 
number ; when it is divided into four equal parts, the parts 
are called fourths ; when into ^\e equal parts, fifths^ &c. 
That is the parts always take their names from the number 
of parts into which the thing or number is divided. It is 
evident that whatever be the number of parts into which the 
thing or number is divided, it will take all the parts to make 
the whole thing or number. That is, it will take two halves, 
three thirds, four fourths, live hflhs, &c. to make a whole 
one. It is also evident, that the more parts a thing or num- 
ber is divided into, the smaller the parts will be. That is, 
halves are larger than thirds, thirds are larger than fourths, 
and fo'urths are larger than fiflhs, &c. 

When a thing or number is divided into parts, any num- 
ber of the parts may be used. When a thing is divided into 
three parts, we may use one of the parts or two of them. 
When it is divided into four parts, we may use one, two, or 
three of them, and so on. Indeed it is plain, that* when any 
thing is divided into parts, each part becomes a new unit, 
and that we may number these parts as well as the things 
themselves before they were divided. 

Hence we say one third, two thirds, OQe fourth, two 
fourths, three fourths, one fifth, two fifths, three fifths, &c. 

These parts of one are called fractions, or broken »«m- 
hers. They may be expressed by figures as well as whole 
numbers ; but it requires two numbers to express them, one 
to show into how many parts the thing or number is to be 
divided (that is, how large the parts are, and how many it 
takes to make the whole one) ; and the other, to show how 
many of these parts are used. It is evident that these num- 
bers must always be written in such a manner, that we may 
know what each of them is intended to represent. It is 
agreed to write the numbers one above the other, with a 
line between them. The number below tfca Vvaa ^^^w^'xs^Rfc 
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how many parts the thing or number is divided, and the 
number above, the line ohows how many of the parts are 
used. Thus f of an orange signifies, that the orange is divid- 
ed into three equal parts, and that two of the parts or pieces 
are used. •} of a yard of cloth, signifies that the yard is sup- 
posed to be divided into five equal parts, and that three of 
these pans are used. The number bfelow the line is called 
the denominator, because it gives the denomination or name 
to the fraction, as halves, thirds, fourths, d&c. and the num- 
ber above the line is called the numereeiorr because it shows 
how many parts are used. 

We have applied this division to a single thing, but it 
often happens that we have a number of things which we 
consider as a bunch or collection, and of which we wish to 
take parts, as we do of a single thing. In fact it frequently 
happens that one case gives rise to the other, so that both 
kinds of division happen in the same question. 

If a barrel of cider cost 2 dollars, what wiM \ of a barrel 
cost 7 

To answer this question, it is evident the number two 
must be divided into two equal parts, which is very easily 
done. ^ of 2 is 1. 

Agai% it may be asked^ if a barrel of cider cost 2 dollars ^ 
lohat part of a barrel will one dollar buy ? 

This question is the reverse of the other. But we have 
just seen that 1 is ^ of 2, and this enables us to answer the 
question. It will buy ^ of a barrel. 

If a yard of cloth cost 3 dollars, what wiU \ of a yard 
cost ? What mil i of a yard cost f 

If 3 dollars be divided into 3 equal parts, one of the parts 
will be 1, and two of the parts will be 2. Hence J of a 
yard will cost I dollar, and | will cost 2 dollars. 
^ If this question be reversed, and it be asked, what part of 
a yard can be bought for 1 dollar, and what part for 2 dol- 
lars; the answer will evidently be -J of a yard for I dollar^ 
and I for 2 dollars. 

It is easy to see that any number may be divided into as 
many parts as it contains units, and that the numoer of units 
used will be so many of the part» of that number. Hence if 
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it be asked, what part of '5, 3 i^, we say, ■} of 5, because 1 is 
^ of 5, and l^is three times as much. 

We can now answer the question proposed above, viz. 
How many yards of cloth, at 6 dollars a yard, may be bought 
for 45 dollars 1 

42 dollars will buy 7 yards, and the other 3 dollars will 
•buy f of a yard. Ans. 7f yards, which is read 7 yards and 
I of a yard. 

A man hired a labourer for 15 dollars a month ; at the end 
of the time agreed upon, he paid him 143 dollars. How 
many months did he work ? 

Operation, 
143 (15 
Price of 9 months 135 — 

9-^j montiis. 

Remainder 8 

The wages of 9 months is 135 dollars, which subtracted 
from 143, leaves 8 dollars. Now 1 dollar will pay for j?j of 
a month, consequent 8 dollars will pay for j\ of a month. 
Ans. 9|-^5 months. 

Note. The number which remains after division, as 8 in 
this example, is called the remainder. 

At 97 dollars a ton^ how many tons of iron may he bought 
for ^m dollars? , 

Operckion, 
2467 (97 

194 

25ff tons. 

527 ^ 
485 ^ 

Remainder 42 dollars/ 

After paying fof 25 tons, there are 42 dollars lefl. I dol- 
lar will buy -^ oft ton, and 42 dollars will buy f | of a ton 
How many times ts 324 contmned in 18364 ? 

Op '^ration, 
18864 (324 

1620 

66§ff times. 



2164 
1944 



Remmdet 220 
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It is contained ^ times and 220 over. 1 is -^^ ef 324, 
and 220 is f |? of 324. Ans. 56 times and |f| irf another 
time. 

From the above examples, we deduce the following gene- 
ral rule for the remainder : When the division is performed, 
. as far as it can be, if there is a remainder, in order to have 
the true quotient, write the remainder over the divisor in the 
form of a fraction, and annex it to the quotient. 

XI. We observed m Art. V. that when the multiplier is 
10, 100, 1000, &c. the multiplication is performed by an- 
nexing the zeros at the right of the multiplicand. In like 
manner when the divisor is 10, 100, 1000. &c. division may 
be performed by cutting off as many placeb from. the right cf 
the dividend as there are zeros in the divisor. 

^^10 cents a pound, how many pounds of meat may he 
bought for 64 cerUs ? 

The 6 which stands in tens' place shtws how many times 
ten is contained in 60, for 60 signified 6 tens, and the 4 
shows how many the number is more than 6 tens, tlierefore 
4 is the remainder. The operation then may be performed 
thus, 6.4. The answer is 6^^ pounds. 

A man has 2347 lb. of tobacco , which he wishes to put 
into boTi^s containing 100 lb. each ; how many boxes wilt it 
take? 

It is evident that 100 is contained in 2300, 23 times, con- 
sequenjily it will take 23 boxes, and there will be 47 lbs. 
left, which will fill -^J^ of another box. The -operation may 
be performed thus, 23.47. Answer 23y*|^. . *_ 

In general if one figure be cut off from the right, the tens 
will be brought into the units' place, and hundreds into the 
tens' place, ^c. If two figures be ■ cut off, hundreds are 
brought into the units' place, and thousands into the tens' 
place, &c. And if three figures be cut off, thousands are 
brought into the units' place, &lc. that is, the numbers will 
be made 10, 100, or 1000 times less than before. 

Hence to divide by 10, 100, 1000, Sfc. cut off from the 

right of the dividend as many figures as there are zeros in 

the divisor. The remaining figures mil be the quotient, and 

tAeJlgures cut off will be the remainder , which nmst^e writ- 

ten over the divisor^ arid anntr^ to t?ie q^Uenl. 
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XIL We ob0erT«d ib Art. X, that any two nomberB be- 
ing given, it is easy to tell what part of the one the other is. 
Thus : 

What pari of 10 yards are 3 yards ? Ans. lis -^ of 10^ 
und 3 is -^jf of ten. 

What part of 237 harreb is 82 barrels 7 Ans. I is Uj 
^W7,and&tis^^^lld7. 

Fractions are properly parts of a unit, bat by extension 
the term fraction is often applied to nembers larger than 
unity. This happens when the numerator is larger than the 
denominator, in which case there are more parts taken than 
are sufficient to make a unit. All fractions in which the 
numerator is equal to the denominator, as f , |, -f-, ^, &c. 
are equal to unity ; all in which the numerator is less than 
the denominator are less than unity, and are called proper 
fractions ; all in which the numerator is greater than the de* 
nominator, are more than unity, and are called improper 
fractions. Thus |, y, Y, are improper fractions. 

The process of finding what part of one number another 
number b, is called finding their reUio. 

What is the ratio of 5 bushels to 3 bushels, or of 5 to 3 1 
This is the same as to say, what part of 5 is 3 ? The answer 
i^ f. The ratio oHS td 3 is ^. 

What part of 3 is 5?^ Answer ^. THe ratio of B to b 



#; is f 



iVhiU is the ratio of 35 yards to 17 yards. Answer |J. 

What is the raUo of 17 to ^? Answer ^. 
' To find tffhat part of one number another is, make the 
number which' is caMed the part {whether it be the larger or 
smaller) the numerator ofafraetum^ and the other nunSnrthe 
denominator. -^ 

Also to find the ratio of one number to another, mcAe' the 
number winch is expressed first the denominator^ and the 
other the numerator. 

"^ 

XIII. A gentleman gave y of a dollar each to 17 poot 
persons ; hoib many dollars did it take ? 

It took V of a ddJiar. But | of a dollar make a dQ(la!(^ 
consequently as many times as S is coaXaa^^^^mVl ^^^R^xsisse^ 
dolJars it is. 5 is contained 3 tunea m Vt , «sA *^ 's*^'^ 

14 
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That is, y make 3 dollars, and there are f of another dol- 
lar. Ans. 3| dollars. 

If 1 man consume -^j of a barrel of flour in a week, how 
many barrels will an army of 537 men consume in the same 
time ? 

They will consame ^. }f of a barrel make a barrel, 
therefore as many times as 35 is contained in 537, so many 
barrels it is. 

537 (35 

35 

16jf barrels, ^s. 

187 • r ' 

175 

35 is contained 15 times in 537 ^(L 12 over, Vhicfi is ^f 
of another barrel. 

Numbers like 3f, 15^f , which contain a whole numiber 
and a fraction, are called mixed numbers. The above pro- 
cess by which y was changed to 3f , and ^3^ to 15^1, is 
called reducing improper fractions to toAo^e or mixed num- 
bers. 

Since the denominator always shdws^ how m^nj of the_ > 
parts make a whole one, it is evident thai any improper fra|^ 
tion may be reduced to a whole or mixed number, by the fol-k. 
lowing rule : Divide the numerator by the denominator* and 
the quotient will be the whole number. If there be a remain- 
der^ unite it over the denominMor, and annex it to the quo- 
tient, and it will form the mixed number i*kquired, 

XIV. It is sometimes necessary to change a whole or a 
mixed number to an improper fraction. 

A man distributed ^ dollars among some beggars ^ gi^i^ 
them^ of a dollar apiece; how many received the money ? 
ITiat is, in 3 dollars, how manyjifths of a dollar ? 

Each dollar was divided equally among 5 persons, conse- 
quently 3 dollars were given to 15 persons. That is, 3 dol- 
Itrs are equal to y of a dollar. 

A man distributed 1&| bushels of. wheat among some poor 
jperson^, giving theni \ of a bushel each ; how many persons 
sffere tkere ? 
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Thi9 question is the same as the following : 

In 18| busheb, how many \ of a bushel? That is, how 
many Iths of a bushel? 

. In 1 biuhel there are ^, consequently m 18 bushels there 
are 18 times 7 sevenths ; that is, ^4f^*, and f more make ^f . , 
Answer 129.persons. 

Reduce 28^ to an impr\/per fraction. That is, in 28}| 
how many •^* 

Sinee there ar% |-f in I, in 28 there must be 28 times as 
many. , 28 times 25, are 700, and 17 mor;e are 717^ Ans. 

7 17 

If T • ^ ■ ' 

Hence to reduce a whole numl^r to an improper fraction 
with i|^ given denominator, or a mixed number to an improper 
fraction : miiUipty the wk&le number by the denominator^ and 
if it is a mixed number add the numerator of the fraction, 
and write the result over the denominator. 

XV. A man hired '^ labourers for 1 day, and gasoe them 
f of a dollar apiece ; how many doUars did he pay the 
whole? 

If we suppose each^ dollar to be divided into 5 equal parts, 
it would take 3 parts 4p pay 1 man, 6 parts to pay 2 men, 
&^. and 7 times 3 or 21 parts, ihat is, ^^ of a dollar to pay 
tha whole. ^^ 'of a dollar are 4| dollars^ Ans. 4^ dollars. 

A man bought 13 bushels of grain^ at ^ of a dollar a 
bushel ; how many dollars did. it come to ? 

f of a dollar are 5 shillings. 13. .bushels at 5 shillings a 
bushel, would come to 65 shillings, wliich is 10 dollars and 
5 shillings. 

In the first form, 13 times f of a dollar are ^/ of a dollar ; 
that is lOf dollars, as before. 

A man found by ^experience, that one day with another, 
his horse would consume \^ of a busKel of oats in a day; how 
many bushels would he consume in 5 weeks or 35 days ? 

If we suppose each bushel to be divided into 37 equal 
parts, he would consume 13 parts each day. In 35 days he 
would consume 35 times 13 parts, which is 455 parts* l&^V 
the parts are 37ths, therefore it ia *-ff -=:. Vil W\sa^€a. 
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■ ■ • ' ■ « 

86 
18 

106 
36 

-- W = i»i+ 

This process is called muUipiying a fraction by a whole 
Muliiply .f^ by 48. 



The kustion ^^ signifies thai 1 is divided into 1372 
equal parts, and that 253 of those parts are used. To mul- 
tiply it by 48« is to take 48 times as many parts* that is^ to 
moltiply the numerator 253 by 48. 

253 

48 

, ULUL^ — ftllgg 

XTTT TTTf — *TtTt 

2024 
1012 



12144 

The product of 253 by 48 is 13144 ; this written o?er the 
denominator is WrV^ which beii^ reduced is8ff!*f. Ann. 

To muitipiy a fraction then, is to multiply the number of 
parts used; hence the rule: nmUipiy the numeraior and 
Marit& the product over the denominator. 

Note. It is generally most convenient, when the numera- 
tor beonaes larger than the denominator, to reduce the frac- 
tion to a whole or mixed number. 

It is sometimes necessary to multiply a mixed number. 

Bought 13 tons of iron, at 97|^ dollars a ton ; what did 
it conu to? • 

In this ekample the whole number and the f/action must 
be multiplied separately. 13 times 97 are 1261. 13 times 

U are VV > ^^^ ^ ^ » ^^ ^^^ ^o ^^^ 'ozkeB 1265|4 

dollars. Ans." 




99 U 

18 13 

« 

14 

1261 183 

lMl + 4H^l^MH*d<^'>' 
Hence* to, multiply a mixed nombttr : Miift^^ ih$ wkok 

number and the fraction s^panMtf ; Ikenreduce thefradian 

to a ffihok or mixed mtmber^ amd addU to the produU of the 

whole number. 

XVI. We have seen that single thinps maiy be divideii 
into parts, and that numbers may be divided into as many 
parts as they contain units ; that is» 4 may be divided into 4 
parts, 7 into 7 parts, &>c. It now remains to be showQt how 
every number may be divided into any number of equal 
parts. 

If 3 yards cf cloth cost 12 doUars^ what is that a yard ? 

It b evident that the price of 3 yards must be divided into 
3 equal parts, in order to have the price of I yard. That is, 
^ of 12 must be found. 

We know by the table of Pythagoras, that 3 limes 4 are 
12, therefore \ of 12, or 4 dollars is the price of 1 yard^ 

if 5 yards of elotikeost 45 dollars, what is that a yard ? 

1 yard will cost \ of 45 dollars. 5 times 9 are 45, there- 
fore 9 is j- of 45, or the price of 1 yard. 

The two last examples are similar to the first example 
Art. 9. If we take 1 dollar for each yard, it will be 5 dol- 
laVs, then one for each yard again, It will be 5 more, and sq 
on, until the whole is divided- The question, therefore, is 
to see how many times 5 is contained in 45, and the result 
will be a number that is contained 5 times in 45. 5 is con- 
tained 9 times, therefore 9 is contained 5 times in 45. This 
IS evident also from Art III. When a number^ therefore^ is 
to be divided into parts, it is done by division. ITte number 
to be divided is the dividend^ the number of'2<vct% iK^ dVoV^^ 
and the quotient is one of the parts. 

14 • 
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A man ounud a share m a hank worth 136 doBars, and 
sold iafU; haw wtany deHars did he seB it for? 

136 (2 

Ans. 68 dollars. 

2 is contained 68 times in 136, therefore 2 times 68 are 
136, consequeojdj 68 is | of 136. 

A iiekei drew aprize of 2,845 dottars, of which Ayfiwned 
, } ; what was his share? 

2845 (5 

> 

Ans. 569 dollars. 

Since 5 is contained 569 times in 2,845, 5 times 569 are 
equal to 2,845, therefore 569 is j of 2,845. Division may 
be explained, as taking a part of a number. In the above ex- 
ample I say, \ of 28(00) is 5(00) and 3(00) over. Then 
supposing 3 at the left of 4, 1 say, | of 34(0) is 6(0) and 
4(0) over. Then | of 45 is 9. Writing all together it 
makes 569, as before. The same explanation will apply 
when the divisor is a large number. 

Bought 43 tons of iron for 4,171 dollars ; how much was 
it a ton ? 

1 ton is ^ part of 43 tons, therefore the price of 1 ton 
will be ^ part of the price of 43 tons. 

4171 (43 



387 

301 
301 



97 dollars. 



Two men A and B tradtd in company and gained ^5% 
dollars, of which A was to have f and B | ; what was thf 
share of each 7 ' 

The name of the fraction shows how to perform this ex- 
ample. I' of 456 signifies that 456 must be divided into 8 
equal parts, and 5 of the parts taken. ^ of 456 is 57, 5 
times 57 are 285, and 3 times 57 are 171. A's share 285, 
Md£!s J 71 dollars. 
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466^ C7 

— 8 

.67 

6 B'sahue 171 dollan. 

« 

A*8 share 285 dollars. 

A man bought 68 barrds of p&rk f&r 15524 dolkurs, and 
sold 47 barrds, at the same rait that he gone for it. How 
much did the 47 barrels come to f 

To answer this question it is necessary to find the price 
of 1 barrel, and then of 47. I barrel costs j^ of 1224 dol* 
lars, and 47 barrels cost |} of it. ^ of 1224 is 18. 47 
times are 18 are 84d. Ans. 846 dollars. 

To find any freu^tional part of a number^ divide the num- 
ber by the denominator of the fraction^ and mukipfy the quo- 
tient by (he nttmerator, 

A man bought 5 yards of cloth for 28 dollars ; what was 
that a yard? 

\ of 25 is 5, and I of 80 is a f of 28 then must be be- 
tween 5 and 6. 

Cases of this kind frequently occur, in which a number . 
cannot be divided into exactly the number of parts proposed, 
except by taking fractions. But it may easily be done by 
fractions. 

I of 25 dollars is 5 dollars. It now remains to find \ of 
3^ollarsy Suppose each dollar divided into 5 equal parts, 
and take 1 part from each. That will be 3 parts or | of a 
dollar. Ans. 5| dollars, f of a dollar is ^ of 100 cents, 
which is 60 cents. Ans. $5.60. 

A man had 853 lb, of butter, which he wished to divide 
into 7 equal parts ; how many pounds would there be in each 
part 1 

\ of 847 lb. is 121 lb. Then suppose each of the 6 
remaining pounds to be divided into 7 equal parts, and take 
I part from each ; that will be 6 parts, or \ of a pound. 
Ans. 121f. 

853 (7 

I21f lb. , kna. 



iM ARirraornc. PanfL 

A man kmmg traodkd 47 dt^s, fnmd Hkd hk had traoel- 
led 1800 Mtiv ; ho» many wdks had he trMetted in a day 
an an aoeragef Hiw many miles would he traod in 63 
days,aiihairaUf 

In one day he travelled ^ of 1800 mUes, and in 53 days 
he would travel ^ of it. 4t ^ ^^^ "^ ^» ^^^ '^ ^^^^- 
:^ 8f 1 ia ;^, ^ <^ 14 18 14 timea a« much, that ia, if. In 
oae day ha travelled 38^ milea*^ In 53 daya h9 would 
travel &^ times 38lf miles. 

1800 (47 

141 



390 
S76 

14 



38^ miles in 1 day. 



38 
63 


63 
14 


114 
190 


212 
53 


2014 


742 



+ 15|f W = ISfl 



Ans. 2029J^ miles in 63 days. 

Hence feo divide a number into parts ; divide it by ike 
fOmber of parts required^ and tf there be a remainder, make 
it the numerator of a fraetion^ of which the divisor is thede- 
nominaior* 

N. B« Thk nAe is anbstuitiaHy the aame as the rule in 
Art. X. 

When one part is found, any number of the parts may be 
found by multiplication. 

It was shown in Art X. that, in a fraction,, the denomina- 
tor ^ows into how many parts 1 is supposed to be divided, 
and that the numerator shows how many of the parts are used. 
It will appear from the Ic^lowing examples, that the numerator 
' is a dividend, and the denominator a divisor, and that the 
fraction expresses a quotient. The denominator shows into 
how many parts the numerator ie to be divided. In this man- 
ner division may be expressed without being actually per- 
formed. If the ftactioB be multiplied or divided, the quo* 
tient will abo be multiplied or divided. Hence divisioQ may 
he first expressed, and the neoessary operations performed on 
the quo^ent, and the c^^eration of division itself omitted, 
until the last, which is ohen more convenient. Also, when 
the divisor is larger than the dividend, division may be ex 
pressed, though it canned be peifotned* 
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A gtnihmm trtftlci U HMk 38 Ai|rr«b tf fiotur tqualfy 
among 57 families ; how muck must he give thm €gpieu f 

In this example, the divisor 57 is greater than the divi- 
dend 2d. If be had only I barrel to divide, he could give 
them only -^ of a barrel i^ece ; but since be had 23 bar- 
rels, he can give each 23 times as much, that is, ff of a 
barrel. 

Hence it appears that ff rightly ei^presses the quotient of 
23 by 57. 

If it be asked how many iimes is 57 contained in 23 ? It 
is not contained one time, but f^ of one time. 

Tjf 10 tbs. of tojpptr cost S dollars, what is it per lb, T 

Here 3 must be divided by 40. iV <>f ^ ^> iV> ^^ iV ^^ 
3 most be y^. Ans. -^ of a dollar, that is, 30 cents. 

At 43 dollars per hhd., what would be the price of 25 galls, 
of gin? 

25 galls, are If of a hogshead. To find the price of 1 
gallon is to find ^ of 43 dolls., and to find the price of 25 
galls, is to find fi of 43 dolls. ^ of 1 is ^, ^ of 43 is 43 
times as much, that is, ^|. f f is 25 times as much as ^, 
that is, 25 times ^. 25 times || are >|^' = 17,^ dolls. 
Ans. 

ijr 5 tons of half cost 138 doUs. what cost 3 tons ? 

3 tons will cost | of 138 dolls. This may be done as fol 
lonB. J^ of 138 is 27|, and 3 times 27|, are 82f dolls. 
Ans. Or, 

Expressing the division, instead of performing it, | of 138 
is 4«. I of 138 are 3 times '^^ that is, *|* = 82| dolls, 
as before. 

Note, f of 138 by the above rule is 27^. But the same 
result wiQbe obtained, if we say, ^ of 138 is '|^, for ^j" 
are equal to 27 j-. 

The process in this Art is called muUipfying a whole ntmi* 
ber 6y a frttetion, Mult4>lic«tion striedy speaking is re* 
peaking the number a certain number of times, but by exten 
sion, it is made to apply to this operation. The definidon 
of multiplication, in its most extcnstve sense, is to take one 
number ^ as many times as one is eontamed tto another num^ 
ber. Therefore if the mukiplier be greater than 1^ tha ^^ 
duct will be gtfi^t than Uke m»ilti$^m;9t<^\ \mx\1 >^ isff^Sicb* 
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plier be only a part of 1, the product will be only a part of 
the multiplicand* 

It was observed in Art. III. that when two whole numbers 
are to be multiplied together, either of them may be made 
the multiplier, without affecting the result. In the same 
manner, to ^multiply a whole number by a fraction, is the 
same as to multiply a fraction by a whole number. 

For in the last example but one, in which 43 was multi- 
plied by f4, 25 and 43 were multiplied together, and the 
product written over the denominator 03, thus $^'. The 
same would have been done, if If had been multiplied by 

4a 

In the last example also, 138 was multiplied by |. The 
result would have been the same if^ had been multiplied by 
138. 

Thi^ may be proved directly. 

It is required to find ?^ of 43. f4 of 1 is ff, H of 43 
must be 43 times as much, that is, 43 times |f , or ' f|. c= 
17^. So also I of 1 is ^. I of 138 must be 138 times as 
much, that is, 138 times J, or *|* z= 82f. 

Hence to multiply a fraction by a whole number ^ cr a tnhole 
number by a fraction ; multiply the whole number and the nu^ 
merator of the fraction together ^ and write the product aver 
the denominator of the fraction. 

XVII. If 3 yards of cloth cost | ofadoBar, what is that 

a yard? ,^ 

f are 3 parts, j^ of 3 parts is 1 part. Ans. ^ of a dollar. 

A man divided \^ of a barrel of four equally among 4 
families ; how much did he give them apiece ? 

•f f are 12 parts. ^ of 12 parts is 3 parts. Ans. ^ of a 
barrel each. 

This process is dividing a fraction by a whole number. A 
fraction is a certain number of parts. It is evident tj^at any 
number of these parts may be divided into parcels, as well as 
the same number of whcrfe ones. The numerator shows 
bow many parts are used ; therefore to divide a fraction^ di- 
vide the numerator. 

But it generally happens that the numerator cannot be 
exactly divided by the number, as in the folUowing example. 

A hoy wishes to divide ^ofan orange equally between tW0 
o^r baifs; how match must he give thM apiece t 
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tf he had 3 oranges to divide, he might give them 1 apiece, 
and then divide the other into two equal parts, and give one 
part to each, and each would have 1^- orange. Or he might 
cut them all into two equal pahs each, which would make 
six parts, and give 3, parts to each, that is,- 1 = H, as before. 
But according to the question, he has ^ or 3 pieces, conse- 
quently he may give 1 piece to each, and then cut the other 
into two equal parts, and give 1 part to each, then each will 
have I and ^ of ^. But if a thing be cut into four equal 
parts, and then each part into two equal parts, the whole will 
be cut into 8 equal parts or eighths ; consequently |- of ^ is 
|-. Each will have i and ^ of an orange. Or he may cut 
each of the three parts into two equal parts, and give ^ of 
each part to each boy, then each will have 3 parts, that is |. 
Therefore ^ of :| is |. Ans. ^. 

A man divided \ of a barrel ofjlour equally between 2 la- 
bourers ; what part of the whole barrel did he give to each ? 

To answer this question it is necessary to find ^ of |. 
If the whole barrel be divided first into 5 equal partaor fifths, 
and then each of these parts into 2 equal parts, the whole 
will be divided into 10 equal parts. Therefore, |^ of j- is y^. 
He gave them ^^^j- of a barrel apiece. 

A man owning I of a share in a bank, sold ^ of his part ; 
what part of the whole share did he sell ? 

If a share be firi»t divided into 8 equal parts, and then each 
part into 3 equal parts, the whole share will be divided into 
24 equal parts. Therefore -i- of ^ is ^^^ and ^ of |- is 7 times 
as much, that .is, ^. Ans. ^\. 
Or since i = ^, J = H* and \ of H = in- 
In the three last examples the division is performed by 
multiplying the denominator. - In general, if the denomina- 
tor of a fraction be multiplied by 2, the unit will be divided 
into twice as many parts, consequently the parts will be only 
one half as large as before, and if the same number of the 
small parts be taken, as was taken of the large, the ralue of 
the fraction will be one half as much. If the denominator 
be multiplied by three, each part will be divided into three 
parts, and the same number of the parts being taken, the 
fraction will be one third of the vahie of the first. Finally, 
if the denominator be multiplied by any number, the parts 
will be so many times smaller. Ther^forei to dpkde afrac 
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Ham^ if ike nMmtrator ewmot be divided exa^fy by the dTtn- 
$ar^ wtuUipfy the denominator by the divisor. 

A man divided ^ofa hogshead of wine into 7 equal parts, 
in order to put it into 7 vessels ; what pari of the whole hogs* 
head did each vessel anUain T 



The answer, according to the above rule, is ^f^ . The 
propriety of the answer may be seen in this manner. Sup- 
pose each 16th to be divided into 7 equal parts, the parts will 
be 112ths. From each of the /^ take one of the parts, and 
you will have 5 parts, that is y{^. 

A man owned ^ of a skip^s cargo; but in agak the cap- 
tain was obliged to throw overboard goods to the amount of 
^ of the whole cargo* What part of the loss mujst this man 
sustain? 

It is evident that he must lose 4 of his share, that is, ^ 

^ of tV = rij' i ^^ A = rtjf ^^^ T must be 4 times as 
much, that is, -^. Ana. -^ of the whole loss. 

Or it may be said, that since he ow&ed ^ of the ship, he 
must sustain -^ of the loss, that is, ^ of |^. ^7 of ^ = y|^, 
^ of I = j|i|, and -ft is 7 times as much, that is, -^^^ as 
before. 

This process is multiplying one fraction by another, and is 
similar to multiplying a whole number by a fraction, Art^ 
XV L If the process be examined, it will be found that the 
denominators were multiplied together lor a sew denomina- 
tor, and the numerators for a new numerator. In fact to take 
a fraction of any number, is to divide the number by the de- 
nominator, and to multiply the quotient by the numerator. 
But a fraction is divided by multiplying its denominator, and 
miillipiied by muiiiplyiag its numerator. We have seen in 
the above example, that when two fraetkffis are to be multi- 
plied, either of them may be nuide multiplter, without afiect- 
ing the resv^. Therefore, to take a fraction of a fraction, 
tiuit w, io nttdtiply one fraction by another, nudtiply the tie- 
nenominators together for new denominator, and the nmne- 
rotors for a new mtmeraimr. 

/f 7 dollars wiU buy 5| bushds of rye, how much wtU 1 
doUar buy ? How much will 15 dollars buy f 

I ^llar will buy f of &f bushels. Inxirder to find f of it, 
5| must be changed to eighths. 6f = ^T f of y =||. 
1 dollar will bfuy f f of a bushel. 15 dollars will buy 15 
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times 98 much. 15 times ^^ ==:%%' = llff. Ans. lif| 

bushels. 

If 13 bbh. of beef cost 95| dollars, whfi wiU 35 hbls. 
cost? 

i bhi. will Gost^ of 95} dollars, and 25 bbls. will costff 
of it. To find this, it is best to multiply first by 25, and then 
divide by 13. For ^ of 95]^ is the same as ^j of 25 times 
95J. 

Operation. 

95} X 25 = 3396}. 2396} (13 

13 



109 
104 



I8V/4 



56 
52 

4} = ^. Ans. 184t?/^ dolis. 

In this example I divide 2396} by 13. I obtain, a quo- 
tient 184, and a remainder 4}, which is equal to \*. Then 
\^ divided by 13, gives ^j^, which I annex to the quotient, 
and the division is completed. 

The examples hitherto employed to illustrate the division 
of fractions, have been such as to require the division of the 
fractions into parts. It has been shown (Art. XVI.) that 
the division of whole numbers is performed in the same man- 
ner, whether it be required to divide the number into parts, 
or ta find how many times one number is contained in 
another. It will now be- shown that the same is true with 
regard to fractions. 

At 3 dollars a barrel, how many barrels of cider may be 
bought for 8f dollars 7 

The numbers must be reduced to fifths, for the same rea- 
son that they must be reduced to pence, if one of the num- 
bers were giveu in shillings and pence. 

3 = y, and 8f= V« As many times ^s '/ are contain- 
ed in Y, that is, as many times as 15 are contained in 43, so 
many barreb may be bought. 

Expressing the division ^r=2^f. Ans. 2i| barrels. 
This result agrees with the manner explained above. For 
8^ was reduced to fifths, and the denominator 15 was formed 
by multiplying the denominator 5 by the divisor 3. 

15 
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How 0|<nty times is 2 contained «i» 4 ^ 

2 = y ; 14 is contained in 5, ^ of one time; The same 
result may be produced by the other method. 

XVIII. We have seen that a fraction may be divided by 
multiplying its denominator, because the parts are made 
smaller. On the contrary, a fraction may be multiplied by 
dividing the denominator, because the parts will be made 
larger. If the denominator be divided by 2, for instance, 
the denominator being rendered only half as large, the unit 
will be divided into only one half as many parts, consequently 
the parts will be twice as large as before. If the denominator 
be divided by 3, the unit will be divided into only one third 
as many parts, consequently the parts will be three times as 
large as before, and if the same number of these parts be 
taken, the value of the fraction will be three times as great, 
and so on. 

J^ 1 lb, of sugar cost \ of a doUar^ what will 4 lb, cost 1 

If the denominator 8 be divided by 4, the fraction becomes 
\ ; that is, the dollar, instead of being divided into 8 parts, 
is divided into onlv 2 parts. It is evident that halves are 4 
times as large as eighths, because if each half be divided into 
4 parts, the parts will be eighths. Ans. \ doll. 

If it be done by multiplying the numerator, the answer is 
I, which is the same as ^, for |- = 1, and j- of | = f . 

Jf 1 Ih. of figs cost ^j of a dollar j what will 7 lb. cost ? 

Dividing the denominator by 7, the fraction becomes \, 
Now it is evident that fourths are 7 times as large as twenty- 
eighths, because if fourths be divided into 7 parts^ the parts 
will be twenty-eighths. Ans. -J dolls. 

Or multiplying the numerator, 7 times ^7 is fj-. But \ 
= ^, and ^ = f^, so that the answers are the same. 

Therefore, to multiply a frcuition^ divide the denominator ^ 
when it can be done without a remainder. 

Two ways have now been found to multiply fractions, and 
two wavs to divide them. 

To multiply a fraction ^*^^i The numerator y Art, 15. 
To divide a fraction ) S^ -^ ( The denominator:^ Art, 17. 

To divide a fraction \,i^\ ^*« nvmerator^ Art, 17. 
To multiply a fraction \^'^\ The denominator^ Art, 18 
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^ XIX. Wis ob'servted a remarkable civcmiiscaiice in the 
laiit article, viz. that | =r | aad f r= f^. This will be found 
very important in what follows. 

A man having a cask of wincj sold 4 of it atone time^ and 
\ of it at axMtheTy how much had he left ? 

^ and f cannot be added together, becanse the parts are 
of different values. Their sum must be more than f , and 
less than | or 1. If we have dollars and crowns to add to- 
gether, we reduce them both to pence. Let us see if these 
fractions cannot be reduced both to the same denomination. 
Now I = i = 1 = f^, &c. And J = f = |, &c. It ap- 
pears, therefore, that they may both be changed to sixths. 
}j = § and ^ = f , which added together make j-. He had 
sold J and had ^ lefl. 

A man sold fLo/* a barrel of four at one time^ and ^ at 
another J how much did he sell in the whole ? 
* Fifths and sevmths are different parts, but if a thing b^ 
first divided into 5 eqtial parts, and then those parts each into 
7 equal patts, the parts will be tMrty'fifths, Also if the 
thmg be divided first into 7 equal parts,, and then those parts 
each into 5 equal parts, the parts will be thirty^fifihs. 
Therefore, the parts will be alike. But in dividing them 
thus, I will make f-^, and ^ will liiake ^f , and the two addtsd' 
together niake ^, that is, X-^-g. Ans. l^ barrel. 

When the denominators of two or more fractions are alike, 
they are said to have a common denominator. And the pro- 
cess by which they are made alike, is called retfuctit^ them 
to a common denominator. 

In order to reduce pounds to shillings, we multiply by 20, 
and to reduce guineas to shillings, we multi{rfy by 28. In 
like manner to reduce two or more fractions to a common 
denominator, it is necessary to dnd what denomination they 
may be reduced to, and what number the parts of each must 
be multiplied by, to reduce them to that denomination. 

If the denominator of a fraction be multiplied by 2, it is 
the same as if each of the parts were divided into 2 equal 
parts, therefore it will take 2 parts of the latter kind to make 
1 of the former. If the denominator be multipaed by 3, it is 
the same as if the parts were divided each into 3 equal parts, 
and it will take 3 parts of the latter iiind, to make 1 of the 
former. Indeed, whatever number the denominator be mul- 
tiplied by, it iff the same as if the parts were each divided 
into so many equal parts* and it will iake so many parts of 
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the litter load to make 1 of the fiynner. Therefore, to fi&tl 
what the parts must be multiplied by, it is necessary to Bud 
what the denominator must be multiplied by to produce the 
denominator required. 

The common denomim^tor then, (which must be found 
first) must be a number of which the denominators of ail the 
fractions to be reduced, are factors. We shall always find 
such a number, by multiplying the denominators together. 
Hence if there are only two fractions, the denominators be- 
ing multiplied together for the common denominator, the 
parts of one fraction must be multiplied by the denominator 
of the other. If there be more than two fractions, since by 
multiplying all the denominators together, the denominator 
of each will be multiplied by all the others, the parts In each 
fraction, that is, the numerators must be multiplied by the 
denominators of the other fractions. 

In the aborc example to reduce | and 4 to a common de<# 
nominator, 7 times 5 are 35 ; 7 is the number by which the 
first denominator 5 must be multiplied to produce 35, and 
consequently the number by. which the numeraior 3 must hofl 
multiplied. 5 is the number, by which 7, the second denomi«' 
nator, must be multiplied to produce 35, and consequently 
the number by which the numerator 4 must be multiplied. 

N. B. It appears from the above reasoning, that if both 
the numerator and denominator of any fraction be multiplied 
by the same number, the value of the fraction will remain 
the same. It will follow also from this, that if both numera- 
tor and denominator can be divided by the same number, 
without A remainder, the value of the fraction will not be 
altered. In fact, if the numerator be divided by any num- 
ber, as 3 for example, it is taking -^ of the number of parts ; 
then if the denominator be divided by 3, these parts will be 
made 3 times as large as befofip, consequently the value will . 
be the same as at first. Thiil'^enables us frequently, when a 
fraction is expressed with latge numbers, to reduce it, and 
express it with much smaller numbers, which oflen saves a 
great deal of labour in the operations. 

Take for example -|^f. Dividing the numerator by 5, we 
take I of the parts, then dividing the denominator by 5, the 
parts are made 5 times as large, and the fraction becomes ^, 
the same value as.^. This is called reducing JracHoms ta 
iawer terms* Hence 

To reduce a fraction to lower terms, divide both the fitfmf 
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tutor and ienminaiot hy any mumher that witt dmde Mem 
bath unihout a remainder. 

N^e. This gives rise to a qneslioD, how to find the divi- 
sors of numbers. These may frequently be ifiMind by trial. 
The qiMstion wiQ be examined hereafter* 

A fMBU bought 4 pieces of cloth, the first contained 28| 
yards; the second 28^; the third 37^; and the fourth 
17|. How many yards in the whole f 

The fractional parts of these numbers cannot be added to- 
gether until they are reduced to a common denominator. 
But before reducing^ them to a common denominator, I ob- 
serve that some of them may be reduced to lower terms, 
which will render it much easier to find the common denom- 
inator. Fn f the numerator and denominator may both be 
divided by 2^ and it becomes f. -^ may be reduced to f , 
and T? to i* I find also that halves may be reduced to 

' fourths^ therefore I have only to find the common denomina- 
tor of the three first fractions, and the fourth can be reduced 
to the same. 

I Multiplying the denominators together 3x4x3 = 60* 
The common denominator is 60. Now 3 is multiplied by 
4 and by 5 to make 60, therefore, the numerator of f must 
be multiplied by 4 and by 5, or, which is the same thing, by 
20, which makes 40, f = ^ In f , the four is multiplied 
by 3 and 5 to make 60, therefore these are the numbers by 
which the numerator 3 must be multiplied. ^ ^= |f . In the 
fraction |, the 5 is multiplied by 3 and 4 to make 60, there- 
fore these are the numbers by which the numerator 1 must 
be multiplied. 4 = f|. | = fj. These results may be veri- 
fied, by taking f , |, and \ of 60. It will be seen that | of 
60 is 20, the product of 4 and 5 ; ^ of 60 is 15, the product 
of 3 and 5 ; and | of 60 is 12, the product of 3 and 4 
Now th^ numbers may be added as follows : 

23| =23j = 23Jf 45 

28/y==28| = 28|J 40 

37tV= 371 = 37*1 12 

17i = 17|i 30 



^^ 



Ans. 107^ yards. 127 W == 3 A- 

I add together the fractions, which make ^ z= 2^. I 
write the fraction /|^, and add the 2 lyhole ones with the 
atherSk - N 

15 • 
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A mm having 33f barrels of Jlwrt sold 8f iarreb ; horn 
many barrels had he Uft 7 ,^ 

The frictions f aiid 4 must be reduced to a common de- 
nominator, before the one can be sttbtracted from the other. 

f = ^ and 4 = ^. Therefore 

But U is larger than ^ and cannot be subtracted from it. 
To avoid this (Ufficulty, I must be taken from 23and reduc- 
ed'to Slths, thus, 

23H = 22 + Hf=:22ff 

Ans. 14|f yards. 
^ taken from f| leaves ff . Then 8 from 22 leaves 14. 
Ans. 14ff yards. 

From the above examples it appears that in order to add 
or suhtraU fractions^ when they have a common denominator ^ 
we must add or subtract their numerators; and if they have 
not a common denominator, they must first he reduced to a 
common denominator. 

We find also the following rale to reduce them to a com- 
mon denominator : multiply aH the denominators together, 
for a common denominator, and then multiply each numera- 
tor by all the denominators except its own. 

XX. This seems a proper place to introduce some con- 
tractions in division. ^ 

ijf 24 barrels of flour cost 102 dollars, what is that a 
barrel 7 

This example may be performed by short division. First 
find the price of 6 b^trrels, and then of 1 barrel ; 6 barrels 
will cost \ of the price of 24 barrels. 

192 (4 

Price of 6 bar. 48 (6 

Price of t bar. 8 dolls. Ans. 

If 5Q pieces of cloth cost $7580.72, what is it apipce 7 

First find the price of 7, or of 8 pieces, and then of 1 
4piece. 7 pieces will cost | of the price of 5^ pieces. 
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7680.72 (g 

Price of 7 pieces 947.59 (7 

Price of 1 piece $125J37 Ans. 

Divide $24674 equally among 63 men. How much wiU 
each have ? 

First find the share of 7 or 9 men, and then of 1 man. 
The share of 7 men will he ^ of the whole. The share of 9 
men will be 4 of the whole. 

24674 (9 

Share of 7 men 2741f (7 

Share of 1 man $391f^ Ans. 

24674 (7 

Share of 9 men 3524^ (9 

Share of 1 man $391|| Ani^. 

In the first case I divide by 9, and then by 7. In dividing by 
7 there is a remainder of 4|, which is y ; this divided by 7 
gives 24* ^^ ^h® second case, I divide by 7 and then by 9. 
In dividing by 9 there is a remainder of 5f , which is ^ j 
this divided by 9 gives f ^ as. before. 

Divide 75345 dollars equally among 1800 men, how much 
will each have 7 

First find the share of 18 men, which will be y^^ part of the 
whole. yK P*'*^ is found by cutting off the two right hand 
figures and making them the numerator of a fraction, thus, 

753j-Vir- 

Share of 18 men $753TVir (18 

72 — 

— $41|i77 Ans. share of 1 man. 

33 

18 

15/^ z= Y^V ; this divided by 18 is ^| J. 
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It may be done as fottows : . 

Share of 18 men 750//^ (6 

Share of 3 men 125}f f (3 

Share of 1 man $4l:{^f f f Ans. 

In the last case I find the share of 3 men, and then of 1 
man. In dividing by 6 there is a remainder 3^/t, which n 
||(, this divided by 6 gives a Iraetion |4Jr- I^ dividing by 
3 tkere js a remainder 2^, which is equ^ to ^y , this di 
Tided by 3 gives a fraction ||^, and thetiBswer is $41j|^} 
each. 

From these examples we dmve the following rule : When 
the divisor is a compound number^ separate the divisor into 
two or more factors^ and divide the dividend by one factor of 
the divisor^ and that quotient by another, and so on^ until 
you have divided by the whole, and the last quotient will be 
the quotient reguir^ 

When there are zeros at the right of the divisor, you may 
cot them off, and as many figures from the right of th€i divi- 
dend, making the figures so cut off the numerator of a frac- 
tion, and 1 with the zeros cut off, will be the denominator ; 
then divide by the remaining figures of the divisor. 

XXI. In Art XIX, it was observed, that if both the nu- 
merator and denominator of a fraction can be divided by the 
same number, without a remainder, it may be done, and the 
value of the fraction will remain the same. This gives rise 
to a question, how to find the divisors of numbers. 

It is evident that if one number contain another a certain 
number of times, twice that number will contain the other 
twice as many times ; three times that number will contain 
the other thrice as many times, &c. that if one number is 
divisible by another, that number taken any number of 
times will be divisible by it alsa. 

10 (and consequently any number of tens) is divisible by 
2, 5, and 10 ; therefcHre if the right hand figure of any num- 
ber is zero, the number may be divided by either 2, 5, or 10. 
If the right hand figure is diviflible by 2, the number may be 
divided by 2. If the right hand figure is 5, the number may 
be divided by 5. 

100 (and consequently any number of hundreds) is divisi- 
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ble.by 4 ; therefore if the two right hand figures taken to« 
gether are divisible by 4, the number may be divided by 4. 

200 is divisible by R; therefore if the hundreds are even, 
and the two right hand figures are divisible by 8, the number 
fnay be divided by 8. But if the hundreds are odd, it will be 
necessary to .try the three right hand figures. lOQD, being 
even hundreds, is divisible by 8. 

To find if a number is divisible bif 3 or 9, add together all 
the figures of the number, as if they were units, and if the. 
sum is divisible by 3 or 9, the number may be divided by 3 
or 9. 

The nufnber 387 is divisible by 3 or 9, because 3 4t 8 
-|- 7 = 18, which is divisible by both 3 or 9. 

The proof of the abov^ rule is as follows: 10:^ 9 -f" 1 > 
20=2x94-2; 30 = 3x9 + 3; 52 = 5x9 + 5 + 
2; 100 = 99+1; 200=2 X99 + 2; 587 = 3x99-- 
3 + 8x9 + 8 + 7 = 3X^ + 8x9 + 3 + 8 + 7. 
That is, in all cases, if a number of tens be divided by 9, the 
remainder will be equal to the number^ of tens ; and if a 
Dupiber of hundreds be divided by 9, the remainder will 
always be equal to the number of hundreds. The same is 
true of thousands and higher numbers. Therefore, if the 
tens, hundreds^ thousands, d&cVof any number be divided 
separately by 9, the remainders will be the figures of that 
number, as in the above example 'J87. Now if the sum of 
these remainders be divisible by 9, the whole number must 
be so. But as far as the number may be divided by 9, it 
Afiay be divided by 3; therefore, if the sum of the remain- 
ders, after dividing by 9, that is, the sum of the figures are 
divisible by 3, the whole number will be divisible by 3. 

The numbers t)15, 156, 3846, 2S^5':^2 are divisible by 3j 
because the sum of the figures in the first is 12, in the sec-* 
Ottd 12, in the third 21, and in the fourth 24. 

The numbers 216, 378, 6453, and 804672 are divisible 
by 9, because the sum of the figures in the first is 9, in the 
second 18, in the third 18, and in the fourth 27. 

When a number is divisible by both 2 and 3, it is divisible 
by their product 6. If it is divisible by 4 and 3 or 5 and 3« 
it is divisible by their products 12 and 15. In fine, when a 
number is divisible by any two or more .numbers, it is divisi- 
ble by their product. 

N. B. To know if a number is divisible by 7, 1 1 , 23; &6. 
^ mi;st be fouiid by trialf 
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When twp or more numbers can be divided by the same 
number without a remainder, that number is called their 
commim divisor, and the greatest number which will divide 
them so, is called their greatest common divisor. When two 
or more numbers have several common divisors, it is evident 
that the greatest common divisor will be the product of them 
all. 

In order to reduce a fracition to the lowest terms possible^ 
it is necessary to divide the numerator and denominator by 
all their common divisors, or by . their greatest common divi- 
sor at first. 

Reduce ^f| to its lowest terms. 

I observe in the first place that both numerator and de* 
nominator are divisible by 9, because the sum of the figures 
in each is 9. I observe also, that both are divisible by 2, 
because the right hand figure of each is so ; therefore they 
are both divisible by 18. But it is most convenient to divide 
by tliem separately. 

7 and 19 have no common divisor, therefore ^ cannot be 
redu^ ed to lower terms. 

The greatest common divisor cannot always be found by 
the above method. It. will therefore be useful to find a rule 
by which it may always be discovered. 

Let us take the same numbers 126 and 342. 

126 is a nuinber of even 18s, and 842 is a number of even 
18s; therefore if 126 be subtracted from 342, the remainder 
216 must be a number of even ISs. And if 126 be sub- 
tracted from 216, the remainder 90 must be a number of 
even 11^. Now I cannot subtract 126 from 90, but since 90 
is a number of even ISs, if I subtract it from 126, the re- 
mainder 36 must be a number of even 18s. Now if 36 be 
subtracted from 90, the remainder 54 must be a number af 
even 188. Subtracting 36 from .54, the remainder is 18. 
Thus by subtracting one number from the other, a smaller 
number was obtained every time, which was always a num- 
ber of even 18s, until at last I came to IS itself. If IS be 
subtracted twice from. 36 there will be no remainder. It is 
easy to see, that whatever be the common divisor, since each 
number is a certain number of times the common divisor, if 
one be subtracted from the other, the remainder will be a 
certain number of times the common dfvisor, that is, it will 
have the same divisor as the numbers themselves. And every j| 
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time the subtraetion is made, a new number, smaller than 
the lastj is obtained, which has the same dtvisor ; and at 
length the remainder must be the common divisor itself; 
and if this be subtracted from the last smaller number at 
many times as it can be, there will be no remainder. By 
this it may be known when the common divisor is found. 
It is the number which being subtracted leaves no remainder. 
When one number is considerably larger than the other, 
division may be substituted for subtraction. The remainders 
only are to be noticed, no regard is to be paid to the quo- 
tient. 

Reduce the fracti&n -Jj^f to its lowest terms. 

Subtracting 330. from 462, there remains 182. 132 may 
be subtracted twice, or which is the same thing, is contained 
twice in 330, and there is 66 remainder. ti6 may be sub- 
tracted twice from 132, or it is contained twicd^ in 132, and 
leaves no remainder ; 66 therefore is the greatest common 
divisor. Dividing both numerator and denominator by 66, 
the fraction is reduced to f. 

Operation, 
462 (830 330 (66 = 4 
330 — 

— 1 462 

330(132 * ■ . 

264 

2 

132(66 

132 — . 

— 2 

. • • 

From the above examples is derived the following general 
rule, to find the greatest common divisor of two numbers : 
Divide the greater by the less^ and if there is no remainder, 
that number is itself the divisor required ; hut if there is a 
remainder, divide tJie divisor by the remainder, and then di- 
vide the last divisor by that remainder, and so on, until there 
is no remainder, and the last divisor is the divisor required. 

If there be more than two nun^ers of which the greatest 
common divisor is to be found ; find the greatest common di" 
visdr of two of them, and then take thai common divisor and 
one of the other, numbers, and find their greatest common di-^ 
visor, and so on* 
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Reduce the firaeHan ^ to Us Imoes^ terms' 
17 (9 
9 - 

— 1 

9 (8 1 is the greatest common divisor in 

8 - this example. Therefore the fraction 
*— 1 cannot be reduced. 

VI 

- I 



XXII. The method for finding the common denominftr 
tor^ given in Art. XIX. though always certain, is not always 
the best ; for it frequently happens that they may be reduced 
to a common denominator, much smaller than the one obtain- 
ed by that rule. 

Reduce f and ^to a common denominator. 

According to the rule in Art. XIX., the common denomi- 
nator will be 54, and |- = ff and |- = •^. 

It was observed Art. XIX., that the common denominator 
may be any number, of which all the denominators are fac- 
tors. 6 and 9 are both factors of 18, therefore they mayi)e 
both redueedto 18ths.f n^ jf , and \z=z^. 

When the fractions consist of small numbers, the least 
denominator to which the fractions can be reduced, may be 
easily discovered by trial ; but when they are large it is more 
difficult. It will, therefore, be useful to find a rule for it; 

Any number, which is composed of two or more factors, 
is called a multiple of any one of thobe factors. Thus IS is 
a multiple of % or of 3, or of 6, or of 9. It is also a com- 
mofi'multiple of tb»^>e numbers, that is, it may be produced 
by multiplying either of them by some number. The least 
] common muUtple of two or more numbers, is the least num- 
ber of which they are all factors. 54 is a common multiply 
of 6 and 9, but their least common multiple is 18. 

The least common denominator of two or more fractions 
will be the least common multiple of all the denominators ; 
the fractions being previously reduced to their lowest terms. 

One number ^ill always be a multiple of another, when 
^ the former contains all the factors of the latter. 6 = 2x3, 
and 9 = 3 X 3, and 18 = 2 X 3 X 3. 18 contains the fac- 
tors 2 and 3 of 6 and 3 and 3 of 9 '54 :r= 2 X *^ X 3 X 3 
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54, which is prodaced by multiplying 6 and 9, contains all 
these factors, and one of them, viz. 3, repeated. The rea* 
son why 3 is repeated is because it is a factor of both 6 and 
9. By reason of this repetition, a number is produced 3 
times as large as is necessary for the common multiple. 

When the least common multiple of two or more numbers 
is to be found, if two or more of them have a common fac- 
tor, it may be left out of all but one, because it will be suffi- 
cient that it enters once into the product. 

These factors will enter once into the product, and only 
once, if aJd the numbers which have common factors be dividr 
ed by those factors ; and then tJie undivided numbers, and 
i^ese quotients be muUipUed together, and the product mul- 
tiplied by the common factors. 

If any of tJte quotients be found to have a common factor 
mth either of the numbers, or loith each other, they may be 
divided by that also. 

Reduce f , ^, f, and |, to the least common denominator. 

The least common denominator will be the least common 
multiple of 4f 9, 6, and 5. 

Divide 4 and 6 by 2, the quoticnta are 2 and 3. Then 
divide 3 and 9 by 3, the quotients are 1 and 3. Then mul- 
tip]} 'mg these quotients, and the undivided number 5, we 
have 2 X I X 3 X 5 = 30. Then multiplying 30 by the 
two common factors 2 and 3, we have 30 X 2 X 3 = 180, 
which is to be the common denominator. 
^ Now to find how many 180ths each fraction is, take j;, ^, 
|, and I of 180. Or observe the factors of which 180 was 
made up in the multiplication above. Thus 2 X 1 X 3 X 
5X2x3= 180. Then multiply the numerator of each 
fraction by the numbers by which the factors of its denomi- 
nator were multiplied. 

The factors 2 and 2 of the denominator of the first frac^ 
tion, were multiplied by 1, 3, 3, and 5. The factors 3 and 
3, of the second, were muitif^ied by 2, 1, 5, and 2. The 
factors 2 and 3, of the third, were multiplied by 2, ' , 3, 5 ; 
and 5, the denominator of the fourth, was multiplied by 2, 
2, 1, 3, and 3. 

i = "hri5 i=T¥ir' T^ifi' r-^'^iio' 

XXIII. If a horse wiU eat \ of a ^jushelof oats m a 
day, how long will 12 bushels last Mm ? 

Tn this question it is required to &id how many times f 

16 
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of a trashel is cODtained in 12 bushels. la 12 there are ^, 
therefore 12 bushels will last 36 days. ^ 

At f of a dollSr a bushel^ how numy bushels of com may 
ie bought for 15 dollars ? 

First fiod how many bushels might be bought at \ of a 
ddlar a bushel. It is evident, that each dollar would buy 5 
bushels ; therefore 15 dollars would buy 15 times 5, that is, 
75 bushels* But since it is ^ instead of | of a dollar a 
bushel, it will buy only ^ as much, that is, 25 bushels. 

This question is to find how many times j of a dollar, are 
contained in 15 dollars. It is evident, that 15 must be reduc- 
ed to 5ths, and then divided by 3. 

15 e 

4^ 5 

75 (3 

25 bushels. 
The above question is on the same principle as the fol 
lowing. 

How much com, at 5 shillings a bushel, may be bought for 
28 doUm-s ? 

The dollars in ibis example must be reduced to shillings, 
before we can find how many times 5 shillings are contain- 
ed in them ; that is, they must be reduced to 6th8, before we 
can find how many times ^ are contained in them. 

* 23 
ft 

138 {& 

Am. 27 j bashelsb 
23 =: >^^ and f are contained 27| times in^|.^. 
Jijf 7f yds. of chth will make 1 suit of clothes^ how many 
suits wiU 48 yards make 7 

If the question was given in yards and quarters, it is evi- 
dent both numbers must be reduced ,to quarters. In this 
instance then, they must be reduced to Sths. 

7| = V and48=»|* 
384 (59 
354 — 

644 suits* Ans. 

30 ^ 
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In the three kst examples, the purpose is to find how 
many times a fraction is contained in a wh61e number. This 
is dividing a whole number by a fraction, for which we fiad 
the following rule : Reduce the dividend to the same denomi" 
nation as the dipisor, and then divide by the nitmeraior of 
the fraction. 

Note. If the divisor is a mixed numW, it must be ra 
duced to an improper fraction. 

N. B. The above rule amounts to this ; multiply the div" 
idend by the denominator of the divisor^ and then divide ti 
by the numerator • 

^ At \ ^f a dollar a bushel^ how many bushels of potatoes 
may be bought for ^ of a dollar. 

\ is contained in f ais many times as 1 is contained in 3. 
Ans. 3 bushels. 

If -^^ of a ton of hay hill keep % horse 1 months Aota 
tnofiy horses will xts of a ton keep the same Hme f 

^ are contained in ^^ ^ many times as 3 are contained 
in 9. Ans. 3 horses. 

At 4 of a dollar a pound, how many pounds of Jigs may 
be bought for i of a dollar ? 

dths and 4ths are different denominations ; before one can 
be divided by the otheV, they must be reduced to the same 
denomination ; that is, reduced to a common denominator. 

^ inland |=;:f|^. ^\ are contained in ^ as many 
times a^ 4 are contained in 15. Ans. 3| lb. 

At 74 dolls, a yardj how many yards of cloth may be 
bought for 57f dollars T 

7^ = V and 57f = * I* . Sths and 8ths are different de 
nominations ; they must, therefore, be reduced to a common 
denominator.. % 

¥ = W and ^|i = »JJ^ 
2305 (304 

2128 . 

7i^Ji yards. 

177 

From the above examples we deduce the following rule, 
for dividing one fraction by another 1 

If the fractions are of the same denomination^ divide the 
nunUrator of the dividend by the numerator of the divisor. 

If the fractions are of different denominations , they must 
first be reduced to a common denominator. 
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If eiiher 4fr hath of the numbers are mixed nmbers, they 
must first he redmceato improper fractians. 

Note* As the common denominator itself is not used in 
the operation, it is not neoessary actually to find it, but only 
to multiply the numerators by the proper numbers to reduce 
them. By examining the above examples, it will be found 
that this purpose is effected, hy muttiplying the numerator 
of the dividend hy the denominator of the divisor ^ and the 
denominator of the dividend hy the numereUor of the divisor. 
Thus in the third example; multiplying the numerator of | 
by 5 and the denominator by 1, it becomes y, which reduc- 
ed is 3^ pounds as before. 

XXrV. A owned } of a ticket, which drew a prize.. A^s share 
of the money was 567 dollars. What was the whole prize ? 

I of a number make the' whole number. Therefore the 
whole prize was 5 times A's sharel 

5 



Ans. 2835 dollars. 
A man bought \ of a ton of iron for 13^ dollars; what 
was it a ton? 
^ make the whole, therefore the whole ton cost 7 times 13f , 

1 

Ans. 95} dolls. 
A man bought -f^ of aHon of iron for 40 dollars ; what 
wasit atfffif 

-ff are 5 times as much as i^. If f^ cost 40 dollars, y\ 
must cost I of 40. \ of 40 is 8, and 8 is ^ of 96. Ans. 
96 dollars. 

A man bought 4 of a ton of hay for 17 dollars ; what 
was it a ton ? 

•} are 3 times as much as ^. Since } cost 17 dollars, 4 
must cost ^ of 17, and | must cost f of 17. 

17 (3 or multiplying first by 17 
the denominator , 5 

5 85(3 

Ans. 2SJ dolls. 38i dolb. - 
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^ ^ fitUns of hour cost S3 dollars, what is that a fir 
hnf 

4} = V* First we must find what \ costs, j* is |/^ put 
of y , therefore \ will cost ^ of 33 dollars, and \ wul cost 
^ of 33 dollars. 

33 
5 

165 (22 

154 — 

— 7ii = H dollars. 
11 
The six last examples are evidently of the same kind. In 
all of them a part or several parts of a number were given to 
fincLthe whole number. They are exactly the reverse of the 
examples in Art. XVI. If we examine them still farther, 
we shall find them to be division. In the last example, if 4 
firkins instead of 4| had been given, it would eviden^y be 
division ; as it ia^ the principle is the same. It is therefi>re 
dividing a whole number by a fraction ; the general rule is, 
to find the vakte of one part, and then of the whole. To 
find the value of one part, divide the dividend hy the name* 
rotor of the divisor ; and then to find the whole number^ 
multiply the part hy the denominator. 

Or, acccnrding to the two laist examples, multiply the divi' 
dend by the denominator of the divisor, and divide by the 
numerator. 

N. Bi Thn last rule is the asme asthal in Art XXUI. 
This also ^rows^this cperatiott to be divisioa. 

Note.^ ff^ the cUvisor is a mxzed number, reduce it to an 
iff^oper fiaction. 

If \ of a yard ef chth cost ^ of a doSar^ what wiU a 
yard cost T 

It is evident that^the whole yard will cost 5 times ^, which 
is V = ^ dollars. 

If ^^f a yard of dbfft cost i of a dollar, what is thiit a 
yard 7 

If 4 cost f , I must cost^ of f ; ? of | is ^;f ; /^^ being 
\^ 7 times ^^ or |f = l^i dollars must be the price 6f a 
vard. 
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, If 3| barreb (ifjbmr cot^ 23f doBors, what is that a 
barrel f 

8f = V and23f = '1^ If V of a barrel cost »f» of 
a dollar, | of a barrel will cost ^ of >^^. ^7 of *f ^ is 
iol* iff ^ing T of the price of 1 barrel, 8 times |f § wiH 
be the price of a barrel. 8 times ^ff = ^j^^ = 6/|^ dol- 
lars. Ans. 6}^ dollars per barrel. 

The three last examples are of the same kind as those 
which precede them ; the only difference is, that in these, 
the part which is given, or the dividend, is a fraction or 
mixed number. 

In this case the dividend, if a mixed number, must be re- 
duced to an improper fraction ; then in order to divide the 
dividend by the numerator of the divisor, it will generally be 
necessary to multiply the denominator of the dividend by 
the numerator of the divisor. ^ 

From this article and the preceding, we derive the follow- 
ing general rule, to divide by a fraction, whether the di- 
vidend be a whole number or not : Multiply the dividend by 
the denominator of the divisor f and divide the product by the 
numerator. If the dim$or is a mixed number,, it must be 
changed to an improper fraction. 



DECIMAL FRACTIONS. 

«• 

XXV. We have seen that the nine digits may be made 
to eiqiiress different values, by putting them in different 
places, and that any numbrr, however large, may be ex- 
pressed by them. We shall now see how they may be made 
to express numbers less than unity, /that is, fractions,) in the 
same manner as they do those larger than unity. 

Suppose the unit to be divided into ten equal parts. 
These are called tenths, and ten of them make 1,in the 
same manner as ten units make I ten, and as ten tens make 
1 hundred, &c. In the common way, 3 tenths is written 
1%, and 47 uid 3 tenths is written 47:^. Now if we assign 
a place for tenths, as we do for units, tens, &.c. it is evident 
that they may be written without the depominator, and they 
will be always understood as tenths. It is agreed to writ^ 
tenths at the right hand of the unitSi separated from thom 



a point (.)• Hitherto we Imve been. accustomed to consider ^ 
the right hand figure as expressing units $ we still consider "* 
units as, the starting pointy, and must therefore make a mark, 
in order to show which we intend for units. Thus 47 jj^. 
47 signifies 4 tens and 7 units ; then if we wish to write ^^, 
we n^e a point at the right of 7, and then write 3, thus, 
47.3. This is read fortynseven and three tefeiths. \ 

Again, suppose each tenth to be divided into ten equal 
parts : the whole unit will then be divided into one hundred 
equal parts. But they were made by dividing tenths into 
ten equal parts, therefore ten hundredths will make one 
tenth. Hundredths then may with propriety be written at 
the right of tenths, but there is no need of a mark to distin- 
guish these, for the place of units being the starting point; 
when that is known, all the others may be easily known. 

'^ihf ^^ written 7.04. 83.57 is read 83 and -fi^ and j^^, 
or since ^^ =1 ^^ we may read it 83 /|^, which is a shorter 
expression. 

Again, suppose each hundredth to be divided into ten 
equal part3 ; these will be thousandths. And since ten of 
the thousandths make one hundredth, these may with pro- 
priety occupy the place at the eight of the hundredths, or the 
third place from the units. 

It is easy to see that this division magr be carried aa far as 
-we please. The figures in each place at the right, signify- 
ing parts I tenth part as large as those in the one at the left 
of it. 

1 

Beginning at the place of units and preceding towards 
the left, the value of the places increases in a tenfold propor- 
tion, and towards the right it, diminishes in a tenfold pro- 
portion. 

Fractions of this kind may be written in this manner, when 
tliere are no whole numbers to be written with them. -A 
for example may be written 0.4, or simply .4. j^ may be 
written 0.03 or .03. ^^ may be written .87. The point 
always 4shows where the decimals begin. Since the value of 
a figure depends entirely upon the place in which it is writ- 
ten, great care must be taken to put every one in its prqper 
place. 

Fractions written in this way are called decimal fractions^ 
from the Latin word decemj which signifies ten, because thej 
increase and diminish in a tenfold proportion. 

It is important to remark that j\ = ^^ = -^^ = tV?W» 
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&0. and tint tI^ = Tt*ir=T*!*T»*c- and T/7T=Ti?i?OT.«Ma- 

^sequenUjf tV + T*ir + TiSnr + tu»Tir =iWA =0.3672. 
Any otber nunbers may be expressed is the same manner. 
From this it appears that any decimal may be reduced to a 
lower denominatioD, simply by annexing zetoa. Also any 
number of decimal figures may be read together as whole 
numbers, giving the name of the lowest denomination to the 
wholfib 

Thus 0.38762 is actually ^ + ^f t + t^w + iT*r^ + 
itAt¥» *»* »* raay all be read together iViV^* thirty-eight 
thousand, seven hundred and fifty-two hundred-thousandths. 
Any whole number may be reduced to tenths, hundredths, 
&c. by annexing zeros. 27 is 270 tenths, 2700 hundredths, 
&c consequently 27.36 may be read, two thousand, seven 
hundred and thirty-five hundredths, V^V* In like manner 
any whole number and decimal may be read together, giving 
it the name of the lowest denomination. It is evident that a 
zero at the right of decimals does not alter the value, but a 
zero at the lefk diminishes the value tenfold. 

It is evident that any decimal may be changed to a com- 
mon fraction, by writing the denominator, which is always 
understood. Under the fraction. Thus .76 may be written 
fihf ^^^^ reducing it to its lowest terms it becomes f . The 
denominator will always be 1, with as many zeros as there 
are decimal places, that is, one zero for tenths, two for 
hundredths &c. 
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The rolloning Uble exhibits ihe pUcea wkh their names, 
IS far as ten -millionthB, together with seme exantples. 
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111 



6ana7tentlis 6/^ ■ 

44 BDd H hundredths 44^^ . 

50 and 64 hundredths SO^°j^ . 

243 and 87 thousandths 343^^ . 
9247 and 204 thousandths 

9247TVyjrS 
i'H and 7 ten-thousandths 

3 and 904 ten-thousandths 



9 tenths 

3 thousandths 

29 hundredths 

8 hundred-thousandths 

67 millioathH TJiTTi'sinr 

30C4 ten-miUionths rrMSirff 






. 4 4 
. 5 

2 4 3 

24 7 
. 4 2 
3 



.03.. 
.64.. 
.0 87. 



.204. . 
.0 7 . 
.0904. 



.003. . 
.29... 
.00008 
.00006 
.00030 



In Federal money the parts of a dollar are adapted (o the 
decimal division ot the unit. The dollar being the unit, 
dimes are tenths, cents are hundredths, and mills are thati- 
sandthe. 

For example, 25 duilars, 8 dimes, 3 cents, 7 mills, ore . 
written *23.837, that is, 25,^ dollars. 

XXVI. A man purchased a cord of wood for 7 doUars, 
3 dimes, 7 caUe, 5 miUs, thai is, $7.37S ; a gallon of molas- 
ses for «0.43 ; 1 lb. of coffee for J0.27 ; a firkin qf but- 
ter for $8 ; a gallon of brandy for 90.87S ; and 4 eggs 
far 90.03. How much did thftf all come to T 

It is easy to see that doUtiiB mast >>« «&&^ ^k> &^-««>, 
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dunes to dunes, cents to cents, and mills to mills. Ther 
may be written down thus : 

f7.375 

0.430 

0.270 

8.000 

0:875 

0.030 



Ans. 916.980 

A mum haughi 3^ barrels ofjlaur at one Hme^ ^^fy bar- 
reb at aMther, ^^^^ barrel at a thirds and I^^^Af ^ ^ 
fourth* How many barrels did he buy in the whole f ^ 

These may be written without the denominators, as fbl* 
lows : 3.3 barrels, 8.63 barrels, .873 barrel, 15.784 barrels^ 
It is erident that units must be added to units, tenths to 
tenths, &c. For this it may be convenient to write them 
down so that units may stand under units, tenths under tenths, 
6ic. as follows : 

3.3 

aos 

.873 
15.784 



Ans. 28.587 barrels. That is, SS^VtV barrels. 

I say 3 (thousandths) and 4 (thousandths) are 7 (thou- 
sandths,) which I write in the thousandths* place. Then 3 
(hundredths) and 7 (hundredths) are 10 (hundredths) and 8 
(hundredths) are 18 (hundredths,) that is, 1 tenth and 8 
hundredths. 1 reserve the 1 tenth and write the 8 hun- 
dredths in the hundredths' place. Then 1 tenth (which was 
reserved) and 3 tedths are 4 tenths, and 6 are 10, and 8 are 
18, and 7 are 25 (tenths,) which are 2 whole ones and 5 
tenths. I reserve the 2 and write the 5 tenths in the tenths* 
place. Then 2 (which were reserved) and 3 are 5, and 8 
are 13, and 5 are 18, which is I ten and 8. I write the 8 
and carry the 1 ten to the 1 ten, which makes 2 tens. The 
answer is 28.587 barrels. 

It appears that addition of decimcds is performed in pre- 

ci^ly the same manner as addition o^ whole numbers. 

fiare.must be taken to add units to units, tenths to tenths^ iffc. 

J^ prevent mistakes it wiO generally be most convenient to 
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tarite them, so thai units majf stand under unitSy teinths vnd^r 
tenths, 4^c. 

Ix is plain that the operations on decimal fractions are a» 
easy as those on whole numbers, but fractions of this kind do 
not often occur. We shall now see that common fractions 
may be changed. to decimals. 

A merchant bought 6 pieces of cloth ; the first containing 
14| yards, the second 37|, the third 4^, the fourth ITJ, the 
fifth 1^, and the sixth 42^^» How many yards in the 
whole? 

m 

17J 
19| 

To add these fractions together in the common way, tliey 
must be reduced to a common denominator. But instead of 
reducing them to a common denominator in the usual way, 
we may reduce them to decimals, which is in fact reducing 
them to a common denominator ; but the denominator is of 
a peculiar kind. 

1^ z= ^^, I = -^jf, \ cannot be changed^to tenths, but it 
may be changed to hundredths. \ ziz /^, | z= yVo* I ^^^'' 
not be changed to hundredths, but it may be changed to 
thousandths. ^ = y^^^. if may be reduced to hundredths. 

2V = Tf7» and 1-1 = tVo • 
Writing the fractions now without their denominators in 

the form of decimals, they become 

14.5 

47.6 

4.2& 

17.76 

19.375 , « 

42.65 



Ans. 13f.l25 yards or 136^|^V= ^^ 7^^^- 
Common fractions cannot always be changed to decimals 

so easily as those in the above example, but since there will 

be frequent occasion to change them, it is necessary to find 

a principle, by which it may always be done. 

A man divided 5 bushels of wheat equally ani(Jing 8 per* 

sons t how much did he give them apiece ? 



^'t 
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He gave them | of a buBhel apiece, expressed in the fbrni 
of common fractions ; but it is proposed to express it in de- 
eimab. 

1 first suppose each bushel to be divided into 10 equal 

rurts or tenths. The five bushels make f s. I perceive that 
cannot divide f } into exactly 8 parts, therefore I suppose 
each of these parts to be divided into 10 equal parts ; these 
parts will be hundredths. 5 := { J$. But 500 cannot be di- 
vided by 8 exactly, therefore I suppose these parts to be 
divided again into 10 parts each. These parts will be thou- 
sandths. 5 = f j^f. 50Q0 may be divided by 8 exactly, | 

^^ fHi ^^ -AnAri ^^ *^^- ^°^* *^^ ^^ ^ bushel each. 

Instead of trying until I find a number that may be ex- 
actly divided, I can perform the work as I make the trials. 
For instance, I say 5 bushels are equal to f^ of a bushel. ^ 
of 1^ is -fjff and there are -^ left to be divided into 8 parts. 
I then suppose these 2 tenths to be divided into ten equal 
parts each. They will make 20 parts, and the parts are 

hundredths. •{• of {^7 ^® roir* ^^^ there are ^^ir ^^^ ^^ ^ 
divided into 8 parts. I suppose these 4 hundredths to be 
divided into 10 parts each. They will make 40 parts, and 
the parts will be thousandths. | of y^^ is t/jttt* Bringing 
the parts yV. tJtt* *"<* nftnr together, they make ^//^ or .625 
of a bushel each, as before. 

The operation may be performed as follows : 

50 (8 

48 

.625 

20 

16 

40 
40 



I write the 5 ^as a dividend and the 8 as a divisor. Then 
I multiply 5 by 10, (that is, I annex a zero) in order to re* 
duce the 5 to tenths. Then } of 50 is 6, which I write in 
the quotient and place a poiiit before it, because it is tenths. 
There is 2 remainder. I multiply the 2 by 10, in order to 
reduce it to hundredths. | of 20 is 2, and there is 4 re- 
mainder. I multiply the 4 by 10, in order to reduce it to. 



* ^ 1- ...A... -t''ii^m •'"-"If 
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tbousandthfl. \ of 40 is 5. The ans^^er is .625 bushels 
each, as before. 

In Art. X. it was shown, that when there is a remainder 
after division, in order to complete the quotient, it must be 
written over the divisor, and annexed to the quotient This 
fraction may be reduced to a decimal, by annexing zeros, 
and continuing the division. 

Divide 57 barrels of jiour equally among 16 men/ 

57 (16 

48 

3.5625 barrels each. ' 

90 
80 

100 
96 

40 
32 

80 
80 



In this example the answer, according to Art. X., is 2-^% 
bushels. But instead of expressing it so, I annex a zero to 
the remainder 9, which reduces it to tenths, then dividing, 1 
obtain 5 tenths to put into the quotient, and I separate it 
from the 3 by a point. There is now a remainder 10, which 
I reduce to hundredths, by annexing a zero. And then 1 
divide again, and so on, until there is no remainder. 

The first remainder is 9, this is 9 bushels, which is yet to 
be divided among the 16 persons ; when I annex a zero I 
reduce it to tenths. The second remainder 10 is so many 
tenths of a bushel, which is yet to be <Avided among the 16 
persons. When I annex a zero to this I reduce it to hun- 
dredths. The next remainder is 4 hundredths, which is yet 
to be divided. By annexing a zero to this it is reduced to 
thousandths, and so on. ' 

The division in this example stops at ten-thousandths ; the 
reason is, because 10000 is exactly divisible by 16. If f 
take j% of {%ii% I obtain tVWo > or .5625, as above. 

There are many common fraclioivs vjVv\c\v \^s^\\.^ ^axsjojK^ 
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figures to express their value exactly in decinuls, as to 
render them very inconvenient. There are many also, the 
vaJue of which cannot be exactly expressed in decimals. 
In most calculations, however, it will hie sufficient to use an 
approximate value. The degree of approximation necessary, 
roust always be determined by the nature of the case. For 
example, in making out a single sum of money, it is consi* 
^ered sufficiently exact if it is right within something less 
than 1 cent, that is, within less than y^^ of a dollar. But if 
several sums are to be put together, or if a sum is to be mul- 
tiplied, mills or thousandths of a dollar must be taken into 
the account, and sometimes tenths of mills or ten-thou- 
sandths. In general, in questions of business, three or four 
decimal places will be sufficiently exact. And even where 
vof J great exactness is required, it is not very often neces- 
sary to use more than six or Beven decimal places. 

A merchant bought 4 pieces of chth ; the first contained 
^28j- yards ; the second Z^\ the third 30^ ; and the fourth 
42{ yards* How many yards in the whole? 

In reducing these fractions to decimds, they will be suffi- 
ciently exact if we stop at hundredths, since j^of a yard is 
only about \ of an* inch. 

30 (5^ 200 (7 100 (16 700 (9 

.6 .28+ .07— .78 — 

4 is exactly .6. If we were to continue the divi^on of f, 
it would be .28571, &c. ; in fact it would never terminate ;r 
but .28 is within about one \ of -f^^ of a yard, therefore 
sufficiently exact. -^ is not so much as tV» therefore the 
first figure is in the hundredths' place. The true value is 

.0666, d&c., but because ^^Vrr ^ ^^^^ ^^^ i ^^J[^* Ici^W 
it .07 instead of .06. \ is equal to .7777, &c. This would 
never terminate. Its value is nearer .78 than .77, therefore 
I use .78. 

When the decimal used is smaller than the true one, it is 
well to make the mark 4- after it, to show that something 
more should be added, as f = .28 -f. When the fraction is 
too large the mark — should be made to show that some-r 
thing should be subtracted, as -/y = .07 — ^. 

The numbers to be added will now aland thus : 
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28} 1^38.60 
34f =134.28 + 
90TV=i 30.07 — 

42J =42:78— 

Ans. 135.75 yards, or 135^ = 135}. 

From the above obeervations we obtain the following gor 
neral rale for changing a common fraction to a decimal : i[ii- 
ner a zero to the numerator^ and divide it by thr denominct' 
tor, and then rf there he a remainder ^ annex another zero^ 
and divide again, and so on, nntil there is no remainder, or 
untU a fraction is obtained, which is sufficiently exact for 
the purpose required. 

Note* When one zero is annexed, the quotient will be 
tenths, when two zeros are annexed, the quotient will be 
hundredths, and so on. Therefore, \f when one zero is an« 
nexed, the dividend is not so large as the ^divisor, a zeip 
must be put in the quotient with a point before it^ and in the 
same manner after two or more zeros are annexedf, If fci^ 
not yet divisible, as many zeros must be {|^(ced ; Jn thiHiii^ 
tient. , * " 

JSPm^meiiklfdkbig of ikdr agts^ one said he was 37^^!^^ 
•years M, and the other said he was 64f^ years old. Wkai 
Idas the difference of their ages 7 

If it is required to find an a,nswer within 1 minute, it will 
be necessary to continue the decimals to seven places, for 1 
minute is s^i^j^ of a year. If tne answer is required only 
within hours, five places are sufficient ; if only within days, 
four places are sufficient. 

64|j^ = 64.8520000 
37^2j^ := 37.2602313 + 

Ans. 27.5917687 years. 

It is evident that units must be subtracted from unit8« 

enths from tenths, &c. If the decimal places in the two 

numbers are not alike, they may be made alike by annexing 

zeros. After the ntmAers are prepared, subtraction is per" 

formed precisely as in wJwle numbers* 
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MuUipUcation of Decimals* 

XXVII. ^019 wump yafds of cloth are there in scten 
pieces, each piece containing 19} yards ? 
19J = 19.875 
7 



Ana. 139.125 = 139^Vi^ = 139} yards. 

N. B. All the operations .on decimals are performed in 
precisely the same manner as whole numbers. All the diffi- 
culty consists in finding where the separatrix, or decimal 
point, is to be placed. This is of the utmost importance* 
since if an error of a single place be made in this, their value 
is rendered ten times too large or ten times too small. The 
purpose of this article and the next is to show where the 
point must be placed in multiplying and dividing. 

In the above example there are decimals in the multipli- 
cand, but none in the multiplier. It is evident from what 
we have seen in adding and subtracting decimals, that in 
this case there must be as many decimal places in the pro- 
duct, as there are in the multiplicand. It may perhaps be 
more satisfactory if we analyze it. 

7 times 5 thousandths are 35 thousandths, that is, 3 hun- 
dredths and 5 thousandths. Reserving the hundredths, I 
write the 5 thousandths. Then 7 times 7 hundredths are 49 
hundredths, and 3 (which I reserved) are 52 hundredths^ 
that is, 5 tenths and 2 hundredths, i write tfie two hun^ . 
dredths, reserving the 5 tenths. Then 7 times 8 tenths are 
5^ tenths, and 5 (which I reserved) are 61 tenths, that is, 6 
whole ones and 1 tenth. I write Uie 1 tenth, reserving the 
6 units. Then 7 times 9 are 63, and 6 are 69, d&c. It is 
evident then, that there must be thousandths in the product, 
as there are in the multiplicand. The point must be made 
between the third and fourth figure fifom the right, as in 
the multiplicand, and the answer will stand thus, 139.125 
yards. 

R^de. When there are decimal ^gures in the mnitipK 
cernd only, cut off as many places jfrom the right of the pro 
duct for decimals, as there are in the muUipUcancL 

If a ship is worth 24683 dollars, what is a mdn^s share 
worth, who owns ^ of her. 

/ = .375 = -^\%. The quftstian xVftti Vb» Vo ^t\^ ^^^ ^\ 



>..»^'..^. 
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2468a dollars. First find j^^ of it, that is, diride it by 1000. 
This is done by cutting off three places from the right (Art. 
XI.) thus 24.683, that is, 24^^^^' because 683 is a remainder 
and must be written over the divisor. In fact it is evident 
that jyW of ^683 is ^^^ = 24^^^. But since this frac- 
tion IS thousandths, it may stand m the forth of a decimal, 
thus 24.683. 

It is a genera] rule then, that v>hen we divide by 10, 100," 
1000^ 4^e. wMeh is d<me by cutting off Jigures from the 
right, the Jigures so cut off may stand as decimals , because 
they will akoays 6e tenths, hundredths, S^c. 

^'^ of 24683 then is 24.683 and -^//^ of it will be 376 
times 24.683. Therefore 24.683 must be multiplied by 
375. 

24.683 24683 

375 .375 



123415 * 123415 

172781 172781 

74049 ';4049 



69256.125 Ans. $ 9256.125 

'This result must have three decimal places, because the 
multiplicand has three. The answer is 9256 dollars, 12 
cents, and 5 mills. But the purpose was to multiply 24683 
by .375; in whi6h case the multiplier has three decimal 
places, and the multiplicand none./ We poipted off as many 
places from the right of the, multiplioand, a» there were in 
the mukij^er, and then used the multiplier as a whole num- 
ber. This in fact makes the same number of decimal 
places in tiie product as there are in the multiplier. 

We may arrive at this result by another mode of reason- 
ing. Units multiplied by tenths will prpduce tenths ; units 
multiplied by hundredths wiH produce hundredths r units 
multiplied by thousaadths will f!iroduce thousandths, ^c. 

In the second operation of the above example, observe, 
that .375 is ^, and ^, and t^^tti then tV^^ o^ 3 is ttW» 
an<i t At ©^ ^ is ttot* which k y^^ and y^, set down the 
5 thousandths in the place of thousandths, reserving the t}^. 
Thto T^ of 80 is tIJ^, or yf^, and 5 times ^^ is ^/y, 
and ^ (which was reserved) are -j^, equal to ^ and j||^. 
3et down the -^ in the hundredth's place, <Slc. TV^ve^^Vts^^^ 
aJso^ thai when there ate no decimals in iKt muUv^Vw^w^A^ 

17 • 
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there must^ as many decimal places in the product as in tkt 
muUipKer. 

It was observed that when a whole number is to be multi- 
plied by 10, 100, &c. it is done by annexing as many zeros 
to the right of the number as there are in the multiplier, and 
to divide by these numbers, it is done by cutting off* as many 
places as there are zeros in the divisor. When a nuniber 
containing decimals is to be multiplied or divided by 10, 100^ 
&c. it is done by removing the decimal point as many places 
to the right for multiplicationn^and to the left for division, as 
there are zeros in the multiplier or divisor. If, for example, 
we wish to multiply 384.785 by 10, we remove the point one 
place to the right, thus, 3847.85, if by 100, we remove it 
two places, thus, 38478.5. If we wish to divide the same 
number by 10, we remove the point one place to the left, 
thus, 38.4785 ; if by 100, we remove it two places, thus, 
3«84785. The reason is evident, for removing the point 
one place towards the right) units become tens, and the 
the tenths become units, and each figure in the number is 
increased tenfold, and when removed the other way each 
figure is diminished tenfold, d&c. 

How much cotton is there in 3^^ 6a7e5, each hale contatn' 
ing 44 cuft. 

3^ = 3.7; 4f = 4.75. 

In this example theire are decimals in both multiplicand 
and multiplier. 

4.75 
3.7 

3325 
1425 



Ans. 17.575 cwt. 

3.7 is the same as ^^, we have to find 4? of 4.75. Now 
^ of 4.75, we have just seen, must be .475, and ^ is 37 
times as much. We must therefore multiply -475 by 37, 
which gives 17.575 cwt. 

We shall obtain the same result if we express the whole 
in the form of common fractions. 4.75 = 4/^ = f ^, and 
3.7 /= fj. Now according to Art. XVII. -^ of f Jf is .^^, 
and U will be 37 times as much, that is V;^' = •^'^tV/^ 
r= 17.575 as before^ 



*T*T- 
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In looking oter the abore prooera we find, ^kai the two * 
numbers are muUiptied together in the same maxiner as whole 
numbers^ and as many places are painted off for decimals 4n 
the product, as there are in the multiplicand and mtdtipUer 
counted together. 

It is plain that this must always be the case, for tenths 
raoltiplied by tenths must produce tenths of tenths, that is 
hundredths, which is two places ; tenths multiplied by hun- , 
dredths must produce tenths of hundredths, or thousandths, 
\^Hich is three-places ; hundredths multiplied by hundredths 
must produce hundredths of hundredths, that is ten-thou- 
sandths, which is four places, d&c. 

What cost 5f tons of hay, at 927.38 per ton 7 5| == 
5t375.- 

27.38 
• 6.376 



13690 
19166 
8214 
13690 . 






: $147.16750 Ans. 

r In this example there are hundredths in the multiplicand, 
and thousandths in the multiplieK. Now hundredths multi- 
plied by thousandths must produce hundredths of thou- 
sandths, which is five decimal places^ the number found by 
counting the places in the multiplieaiid and multiplier to. 
gether. The answer is 147 dollars, 16 cents, 7 mills, and 
-/^ of a mill. 

A man owned .03 of the stock in a bank^ and sold .2 of 
his share* What part of the whole Mock did he seU f 

It is evident that the answer to this question nnist be ex- 
pressed in thousandths, for hundredths multiplied by tenths 
must produce thousandths, -fj^ of ^ f ^ are j-^* But if we 
multiply them in the fornLof decimals, we obtain only one 
figure, viz. 6. In order to make it express -rj^^ it will be 
necessary to write two zeros before it, thus, .006. •'' 

.03 

.2 

Ans. 4)06 of the yfhole stock. 
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This result is agreeable to the above rule. 
* The foDowing is the general rule for multiplication, when 
there are decimals in either or both the numbers : Multiply 
as m whole numbers, and paint off as numy plates from the 
right of the product for decimals^ as there are decimal 
puices m the muttipUeand and nadtipHer counted together. 
If the product does not contain so many phees, as many 
zeros must be written at the ^ft, as are necessary to make up 
the number^ 



Division of Decimals. 

XXVIII. A man bought 8 yards of broadcloth for 
#75.376 ; how much was it per yard f 

•75.876 
mills. 75376 (8 

72 

— M^ mills. 
33 
32 $9,422 Ans. 

17 
16 

16 
16 



• • 



In this exam|>!e there are decimals in the dividend only. 

I consider $75,376 as 75376 mtfls. Thes dividing bj 8, 
either by long or short dtvisioot I obtain M22 mills per 
yard, which is $9,422. The answer has the same number 
of decimal ^ees n the dividend. 

Divide 117.54 bushels of cam equally among 18 men. 
How much win each have ? 

117.54 = 117^^ = >|JJ* ; this divided by 18 givea 
i|j=6iWr = 6.53. 
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54 
54 



Or we may reason as follows. I divide 117 by 18, which 
gives 6, and 9 remainder. 9 whole ones are 90 tenths, and 
5 are 95 tenths ; this divided by 18 gives 5, which must be 
tenths, and 5 remainder. 5 tenths are 50 hundredths, and 
4 are 54 hundredths; this divided by 18 gives 3, which 
must be 3 huadredths. The answer is 6.53 each, as before. 

If you divide 7.75 barreh of Jfour equally among 13 men, 
how much wiU you give each of them ? 

7.75 (13 
65 



fm^ 



.596 + 
125 
117 

80 

78 



It is evident that they cannot have so much as a barrel 
each. 7.75 == [ Jf = \lii. Dividing this by 13, 1 obtain 
fVoV ^^^ ^ small lemainder, which is not worth noticing, 
since it is only a part of a thousandth of a barrel. /^^ = 
.596. Or we may reason thus : 7 whole ones are 70 tenths, 
and 7 are 77 tenths. This divided by 13 gives 5, which 
must be tenths, and 12 remainder. 12 tenths are 120 hun- 
dredths, and 5 are 125 hundredths. This divided by 13 
gives 9, which must be hundredths, and 8 remainder. We 
may now reduce this to thousandths, by annexing a zero. 6 
hundredths are 80 thousandths. This divided by 13 gives 6, 
which must be thousandths, and 2 remainder. Thousandths 
IV ill be 8ufficient*Jr exact in this instan ae, we may therefore 
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omit the remainder. The aaswer is .596 -^ of a barrel 
eachf. 

From the above examples it appears, thai when only the 
fUmdend amtains decimals^ division is ptff armed €ts in whole 
numbers, and in the result as many decimal places must be 
pointed off from the right, as there are in the dividend, 

Note. If there be a remainder after all the figures have 
been brought down, the division may be carried furthw, bj 
annexing zeros. In estimating the decimal places in the 
quotient, the zeros must be counted with the decimal places" 
of the dividend. 

At $6.75 a cord, how many cords of wood may be bought 

>r$38? 

In this example therei are decimds in the divisor only. 
$6.75 is 675 cents or ^ of a dollar. The 38 dollars must 
also be reduced to cents or hundredths. This is done by 
annexing two zeros. Then as many times as 675 hun- 
dredths are contained in 3800 hundredths, so many cords 
may be bought. 

^ 3800 (675 or 3800 (675 
3375 3375 — - 



5ff f cords. — <— 5.62 -{• cords. 



425 4250 

4050 



2000 
1350 



650 

The answer is 5J1f| cords, or reducing the fraction to a 
decimal, by annexing zeros and continuing the division, 
5.62 -f- cords. 

Tf 3.423 yards of cloth cost $25, what is that per yard ? 

3.423 = 3rVA = |iH- 

The question is, if f $|4 ^^^ 7^^^ ^^^ ^^* ^^^^ '^ ^^ ^ 
yard ? 

According to Art. XXIV., we must multiply 25 by 1000, 
that Is, annex three zeros, and dkide \>^ MJfci. 



riUAU 



« 
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25000 (3423 or 25000 (3423 
23961 23961 



erflf I 7.30 + An». 



1039 10390 

10269 



121 



The answer is $7^^, or reducing the fraction to cents. 
(7.30 per yard. 

If 1.875 yard of dpth is sufficient to make a coat ; how 
many coats may be made of 47.5 yards ? 

In this example the divisor is thousandths, and the divi- 
dend tenths. If two zeros be annexed to the dividend it 
will be reduced to thousandths. 

47.500 (1.875 or 47500 (1875 
3750 3750 



^iWt 25.33 + 



10000 10000 

9375 9375 



625 6250 

5625 



6250 
5625 



625 

9 

1875 thousandths are contained in 4t500 thousandths 
25/f^ times, or reducing the fraction to decimals, 25.33 -|- 
%mes, consequently, 25 coats, &nd -^^ of another coat may 
be made from it. 

. From the three last examples we derive the following rule : 
When the divisor only contains decimals^ or when there are 
n^ore decimal places in the divisor than in the dividend, an* 
nex as many zeros to the dividend as the places in the divisor 
exceed those in the dividend, and then proceed as in whole 
numbers. The answer wiU be whole numbers. 

At $2.25 per gallon, how many gaUons of wine may be 
bought for 915.37S1 
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In this exain[de the paqKwe is to find how many times 
$2.25 is contained in (16.375. There are more decinial 
places in the dividend than in the divisor. The first thing 
that suggests itself, is to rednce the divisor to the same de- 
nomination as the dividend, that is, to mills or thoasandths. 
This is done by annexing a zero, thns, (2.250. The ques- 
tion b now, to find how many times 2250 mills are contain- 
ed in 15375 mills. It is not important wheth^ the poin' 
be taken away or not 

15375 (2250 

13500 

6.83 -{- g^s. Ans. 



18750 
18000 



7500 
0750 

750 

9 

Instead of reducing the divisor to mills or thousandths, 
we Inay reduce the dividend to cents or hundredths, thus, 
815.375 are 1537.5 cents. The question is now, to find 
how many times 225 cents are contained in 1537.5 Cfiuts. 
This is now the same as the case where there were deci- 
mals in the dividend only, the divisor being a whole num- 
ber. 

1537.5 (225 
1350 

6.83 -f- gals. Ans. as before. 

1875 

1800 



750 
675 

75 

If 3.15 bushels of oats mU tceep a horse 1 week, how many 
weeks will 37.5764 bushels keep him f 

The question is, to find how many times 3.15 is contained 
in 37.5'3^i The dividend contains ten thousandths. The 
divisor is 31500 ten thousandths. 



I ■ 
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375764 (31500 
31500 



^ \ 



< ^ 



<T« 



60764 . 
31500 

292640 
283500 

91400 
63000 

284000 
283500 



11.929 + weeks. Aiii. 



500\ 

» 

Instead of reducing the divisor tCr ten-thousandths, \ipe inay 
reduce the dividend to 1l)^ndf<sdths. 37.5764 are 3757.64 
hundredth? of a bushel. '^The decimal '.64 in this, is a frao-. 

tion Qf an ^hundredth; V S^ . . • 

. 3.15 are 'S15 hundredths.. l^Dir.the question is, to find 

how mcmy^tipies 315'' hundredths are contained in 37S7.64 

htin^^edths. . ' . " v * . 

3757.64 (315 > 

315 — 

•" * 11.929 + weeks. Ans. as before. 

«07 t • 

2926 
2835 

914 
630 

2840 
' 283& 
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From the two last examples we derive the following to!* 
for division : Whm the dividend cmtains more difiimai placfi 
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than tke divisor : Reduce tkem Hoth^U IS^- g^an^^denommoi^s 
Hon, and divide As ih whole n u m be r s'^ 

MvB. 'fh^re afb t#o way's of reducing them to the same , 
denomination. First, the divisor may le reduced to the 
same denomination aa the dividend, by annexing zeros, and 
takiag away the points from both. Seeondly, the dividend 
may be reduced to the same denomibation as the divisor, by 
taking awaf the point from 4he divisor, and renCioving it in ^ ' 
the dividend towards the right as many places as there are 
in the divisor. «The second method is' preferable* ^ 

The same result ihay be proidueed- by another luode of 
reasoning. The. quotient must be ^tieh a number, that^b^ ^ 
ing multiplied with the divisor will' reproduce the dividend* 
Now a i^oduet must have as m^ny deeknal places- as there 
are in the multiplier and mult^icand both. Consequently 
the decimal places in the^divi^r and quotient together must 
b« eit|tMl Ite th6se m rii^ dividend. M thefest exampfe there , 
v^te four decimal places in the diiS4end ahd*fw6 itt the di-' 
yisBOr ; <hfc would give two piqjce^in t\^ qubtiiett^* Th^ a :. 
zero was annexed in the c«urse oT-Ahe division', wnich wMe i 
tfef«* pfec<«s itftfte quotient. The rule may bfe,exprtiSed^ '' • 
foUbwsr " ; "'' * ^* / * ' 



*r ••-/ 



Divide as in whole nufi^berS, md indhe r^^vM ptfint ^ as 
many places for. decimals as \mse ih ithe dwwkhfl' e7^6^ , 
those in the divisor. If zeros £tr6 'ctiktliesB^d to the Sivideridj^. 
count them ^' s6 mowy iecimdhin the di^tSend. If thi^ are 
not so many placm in the restdt as £tre'requiredi tK^mmfibe'^ 
svpplied hy writing zeros on tKe left, - * . ^ . 

Division in decimals, aa well as in whole nuniberis,r may 
be expressed in the form of common fractions. 

What part of .5 is .3 ? Ans, |. 

What part of .08 is .05 ? Ans, |. 
- What part of .19 is .43 ? Ans. ff 

What part of .3 is .07 ? 

To answer this, .3 must be reduced to huiAbeAhs. .3 is 
.30, the answer therefore is «\* 

What part of 14.035 is 3.8 ? 

3.8 is 3.800, the answer therefore is t^^^ 



» la fine, ta-Mre^s the divimen'^ one mbnhtr hf tmotg^r, 
wien either or lotk ceiOaindeeitfkAf, reduet IXMn both to the' 



lowest denomination mentioned in either, and fSh^ ^lorite the 
divisor under the dividend, as if they were whoh $umtbers. 



4fir4l4^^mg Decimals. 

XXIX. There are spnae conimon fractions m^hich cannot 
be expressed exactly in decimals. If we attempt to change 
1^ t0 decimals for example, we find .3333, d&c. there is always 
a remainder 1, and the same fijgure/S will always be repeated 
however far we may continue it. At each division we ap- 
proximate ten times nearer to the true value, ^d yet we can 
neVer obtain it. ^ = .1666, &c. ; this begins to repeat at 
the second figure, -^j = .545454, &c. ; Ihjis repeats two 
figures. In the division the remainders m9 alternately 6 
and 5. ^^ z= .168168,, &c. ; this repei^ts three figures^ 
and the remainders are akernately 56, 227.^ and 272. Some 
do not begin to repeat until after two Qr three or more 
places. It is evident that whenever the sape remainder re- 
curs a second time, the quotient fi|;.i]ii;es a^ X\^ smerei^fin- 
ders will repeat ov^r again in the saipp prder. la the ,li^ 
example for instance, the number wi(h,which we. comineQ^ 
ed was 56,; we annexed ^. zero ^nd divided ; this gave "a 
quotient 1, and a remaipdier 2^27 ; \ye nfipexji^d: a,nQth^ Sfevo, 
and the quotient was 6, and the reiuftiad^r ^72 ; we lannei:- 
ed another zero, and the quotient was 8, aiid the remainder 
56, the number we commenced with. If we annex a, ^rQ 
to this, it is evident that we shall obtaio the same ,qi|0tii9AJt 
and the saine remainder as at first, and thftt i| will co^tipiie 
to repeat the same three figures for ever* 

It is evident that the number of ttoe remainders,* jand 
consequently the number of figures which. repeat, most fate 
one less than the number of units in the divisor. If ik^ 
fraction is 4? ther^ x^an be only six different remaindi^fs; 
ufler this number, one of them must neoessarily recur Bgw, 
and then the figures will be repeated again in the same or- 
der. 
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10 — 

7 .1428571, &c. 

— It commences with 1 for the 

80 dividend, then* annexing zeros, 

SB 'the remainders are 3, 2, 6, 4, 5, ' 

— — which are ail the n^^mbers belo^L 

20 7 ; then comes 1 again, the num* 

14 her with which it commenced, 

— — and it is evident the whole will be' •* 

60 repeated again in the sam/B order. 

66 Decimals which repeat in .thia- 

— — way are called circulating deci 

40 mcUs. 
35 

50 
49 

10 



3 

Whenever we find that a fraction begins to repeat, we 
may write out as many places as we wish to retain, without 
tt»e trouble of dividing. 

As ft b impossible to express the value of such a fraction 
by a decimal exactly, rules have been invented by which 
operations may be performed on them, with nearly as much 
accuracy as if they could be expressed ; but as they are long 
and tedious, and seldom used, I shall not notice them. Su& 
ficient accuracy may always be attained without them. 

I shall show, however, how the true value of them itiay 
always be found in common fractions. 

The fraction -^ reduced to a decimal, is .1111 .. . &c. 
Therefore, if we wish to change this fractioit to a common 
fraction, instead of calling it tV» TTnr» ^^ Toinr> which will be 
a value too small, whatever number of figures we take, we 
must call it ^. This is exact, because it is^ the fraction 
which produces the decimal. If we have the fraction .2222 • . 
&c. It is plain that this is twice as much, the other, and must 
be called f. If f be reduced to a decimal, it produces .2222 

. &c. If we have .3333 . . &c. iVvVs' Vio-va^ \.\vt^^ \\\!a»& %a 
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\ mttch as the first, is | z= |. If ^ be reduced to a decimal, it , 
*producea .3333 . . &c. It is plain, that whenever a single 
' figure repeaits, it is so many ninths. 

Change .4444 &c. to a common fraction. Ans. f . 

Change .5555 &c. to a common fraction. 

Cfiange .6666 &c. to a common fraction. 

Change -W?? &c. to a common fraction. 

Change .9999 &/C. to a comn^on fraction. 

Chanse .5333 &c. to, a common fraction. 

This begins to repeat at the secpnd figure or hundredths. 
The first figure 5 iS -^ ; and the remaining part of the frac* 

lion is 4 of rV>' *h^* 's> 7V=^V» these must be added to- 
gether, y*^ is ^f , and ^ makes ^f = -^^ The answer is 
f'^. If this be changed to a decimal, it will be found to be 
•'.5333&Q. 

If a decimal begins to repeat at the third place, the two 
first figures will be so many hundredths, and the repeating 
figure will be so many ninths of another hundredth. 
A Change .4666 &c. to a common fraction. 
* Change .3888 i&c. to a oommon fraction. 
Change .3744 d&c. to a common fraction. 
^ C}\|nge .46355 &c. to a common fraction. 
'^If^ be changed to a dechnal, it produces .010101 &&> 
^he decimal .030303 &c. is three times as much» therefore 
; it must be ^ = ^V '^^^ decimat .363636 &.c. is thirty-six 
' .timejs, as mucii^ therefore it must be ^ == -^. 

If .-|^ be changed to a decimal, it produces .001001001 
&c. The decimal .006006 &c. is 6 times as much, there- 
fore it must be -^izz-^^. The fraction .02702'4&^. is 
twenty-seven times as much, and must be -^ = yH* ^^ 
fraction .354354 &c. is 354 times as much, and must be 
f^ = i|-|. This principle is true for any numberof places. 
Hence we derive the following rule for changing a circulat- 
ing decimal to a common fraction : Make the repeating 
figures the numerator, and the denominator will he as mamy . 
95 as there are repeating figures. 

If they do not begin to i^eat at the first place, the pre^ 
ceding figures must he called so many tenths^ hundredths, S^c* 
according to their number, then the repeating part must he 
changed in the above manner, ifut instead ojheing the frac- 
tion of an unit, it mil be the fraction of a tenths ?uttvdTt.dl\\> 
^T. according to the place in xoliich it commcac.e%% 
Jmtead of writing the repealing Rgaxea wer ^^e^N'^t'^^vcvx^'*^'^ 
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ttey are aomeUioes written with a point over the firal and 
last to show which figures repeat. Thos .383 &c. is writ-^ 

ten .3. .2525 &c is written M. ^387387 dl&e. ia written 

.387. i;7M6346^e. is written .^77346. 

Change .24 to « common fraction. 

Change .42 to a common fraction. 

Change .6^ to a commbp fraction. 

Change .4745 to % oonnnon fraction. 

Change .8874 to a common fraction. 

Change .47647 to a common fraction. 

BToie. To know whether you hare found the right an- 
swer, duuDge the jcommon fraction, which you haYe fonnd, to 
a decimal again. If it produces the same, it is right. 

jPnrf of Jftd^pScofMii oiuf J)wuitmhy easting out 9s ^ 



If either the mwltip^liiriind or tbe'nuilt^er hedlvisiUe by 
9, it is evident the product must be so. ' . ** 

Multiply 437 by 85. ^ 

437 81 times 437 = 35897 

85 ,4 times 432— 1728 

^ 4 tlm^ 5 = 93 "* 

«185 • . 

3496 37146 



Ans. 37145 

85=±81 +4, and 437^4324.5. 811sdivjsihlei>y 9^ 
and 85 being divided by 9 leaves a r^nainder 4. 432 is di- 
visible by 9, and 437 leaves a remainder 5. 81 times 437, r 
and 4 times 432^ and 4 times 5» added together, are equal to 
85 times 437. 81 times 437 is divisible by 9, because 81 is 
S0| and 4 times 432 is divisible by 9, because 432 is so. The 
only part of the product which is not divisible by 9, is the 
product of the two remainders,^ and 5. This product, 20, 
divided by 9, teaves a remainder 2. It is plain, therefore, 
that if the whole product, 37145, be divided by 9, the re- 
mainder must be 2, the same^^as that of the product of the 
remainder. 

Therefore to prove multiplication, divide tie divisor and 
(ie dividend by 9, and muliij^ly the remoindevs iogciW^ awi 
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divide thejsfrodhci hf 9^ -and noU thfi reminder; then divide 
the whole product by 9, and if the remainder is the X0?|e as 
the last^ the work is riff hi. 

Instead of dividing by 9, the figures of each number may 
be added» 9oA their eiam be divided by 9, as in Art !&XI*) 
(and for the same reason) and the remainders will be the 
jiame 80 jf the numbers themselves w^re divided. 

In tb^ above example, ^ay 7 and 3 and 4 are 14^ which, 
divided by 9, leaves a remainder 5 ; then 5 and 8 are 13, 
which, divided by 9, l^ve^ a remainder 4. Then 4 times 
5 are 20, which, divided by 9, leaves a remainder 2. Then 
adding the figures of the product, 5 and 4 and 1 a^d 7 and 
3 are 20, whic$h being divided by 9 leaves 2, as the other. 
Instead of dividing 14 and 13 by 9, these figures may be 
aijded' together, thus 4 and 1 are 5 ; 3 and 1 are 4. 

Since in division the quotient multiplied by the divisor 
produces the dividend; if the divisor and quotient he divided 
•by 9 and the .remainders miultipHed together, and this pro^ 
duct divided by 9, and the remainder noted; and then the 
dividend be ditaded by 9\ this last remainder must agree unth 
ili4 c^her* ' ^ . 

^- N. B. If there is a remakid^ afler division, it must be 
«ut>tracted from. the diTideod before proving it. 



^ Miscellaneous Examples. 

1* If 2 lbs. of figs copt ^ 8d., what is that per lb. ? 

2. If 2 bushels pf ixirn fost 8s. 6d', what ^ that per 
bushel 1 ' 

3. If 2 Ibsr of raisins cost Je. lOd-, wh^t is that por lb. ? 

4. If 3'busheI»of pptatoes cq^ 9s. 6d., what k that per 
bushel ? 

' 5. If 4 gals. ^ gin «ost 12s. 8d., what is that per gal. ? 

0. If 2 barrels of flour /cost 3<^. 48., what is that per bar^* 
rel? 

7. If 2 gallons of wine cost !<£. lOs. 4d., what is that per 
gallon ? 

8. If 2 barrels of beer cost l£* 15s. 8d., what is that per 
barrel 1 

9. If 4 gallons of gin cost 173. 8d., what is that per gallc^ T 
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111. Ii 5 yards of cloth cost 6£. 10s. 5d.; what is that per 
yard 1 

11. If 7 barrels of flour cost 17i^. 8s. 7d., what is that per 
barrel 1 * 

12. If 8 yards of cloth cost 20£. 18s. 5., what is that per 
yardi 

13. A man had 4 cwt 3 qrs. 14 lbs. of tobacco, which be 
put into 2 boxes, ^ of it in each ; how much did he put in 
eachlioxl 

14. Divide i3£. 8s. 5d. equally among 5 men. 

15. Divide 8 cwt 3 qrs. 17 lbs. into 3 equal parts. 

16. Divide 16 cwt. 1 qr^ 11 lbs« of flour equaUjr among 7 
men ; how much will each have 1 

17. Divide 3 hhds. 42 gals. .2 qts. into 5 equal parts. 

18. If 12 yards, 3 qrs. 2 nls. of cloth will make 7 coat?,' 
how much will make 1 coat? How much will make i;i 
coats ? 

19. If 5 yards of cloth cost 19if . 3s. 4d./ what cost 1 7 
yards? 

20. What is | of 45c£. 9s. 7d. ? ^ ^ • • . 

21. If 18 cwt. of sugar cost 56£. 13s. 8d. what will 53f 

CW|»C06t?' -#. 

22. if^ of a ship is worth 943<£. 7s. 8d., what fs the who^e 
sliip worth ? <• ■ 

23. If 84 cows cost,453<£. 14$. 8d., how much is that 
apiece 1 s> 

24. if 3^ cwt. of sugar cost 9£. 15s. 9d., what is that per 
cwt. 1 

25. If 9| barrels of flour cost 2l£. 3s. 8d., what cost 17| 
barrels ! 

26. If a stuff 4 feet long cast a shade on level ground 6 
ft. 8 in., what is the height df a steeple which casts a shade 
173 feet at the same time ? : 

27. If 57 gallons of water in one hour l^un into a cistern 
containing 25S gallona, an^ by another cock 42 gallons run 
out in an hour, ii^.whnt time will it be filled'? 

28. A and B depart from the same place, and travel the 
?anie road ; but A starts 6 Jays before B, and travels af the 
rate of '^8 miles a day ; B follows at the rate of 43 miles a 
day. In liow many day* will B overtake A ? 

29. A sets out from Boston to New- York, at 20 min. past 
8 in the morning, and trjavels at the rate of 5 miles an Jiour ; 
snd B sets out from Isew-Yoik lo ^osv^w ^\.*^ oT^^Xa^iV Vsx ^\\^ 
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afternoon of (jie same day, and travels at the rate of 6| miles 
^per hour. The distance is 250 miles. Supposing them to 
travel constantly until they meet, at what time will they 
meet, and at what distance from each place ? 

30. The distance from New- York to Baltimore is 197 ' 
miles. Two travellers set out at the same time jn order to 
meet ; A from . New- York towards Baltimore/ and B from 
Baltimore towards New- York. When they met, which was 
at the end of 6 days, A had travelled 3 miles a day more 
than B. How many miles did each travel per day ? 

31. If when wheat is 7s. Hd. per bushel, the penny-loaf 
weighs 9 oz., what ought it to weigh when wheat is 6s. per 
bushel ? 

32. Suppose 050 men are in a garrison, and have provi- 
sions sufDoient to last ihem two months ; how many men 
must leave the garrison in order to have the provisions last 
those who remain five months ? 

33. If 8 boarders will drink a barrel of cider in 15 
days, how long will it last if 4 more boarders come among 
them ? 

34. A ship's crew of 18 men is supposed to have provi- 
sion sufficient to last the voyage, if each man is allowed ^ 
oz. per day, when they pick up a crew of 8 persons. What 
must then be the daily allowance of each person ? 

35. How many yards of flannel that is 14 yard wide will 
line a cloak, containing 9 yards, that is 5 yard wide ? 

3Q. A garrison of 1800 men have provisions sufficient to 
last them 12 months ; but at the end of 3 months, the gar- 
rison was reinforced by 600 men, and 2 months after that, a 
second reinforcement of 400 men was sent to the garrison. 
How long did the provisions last in the wlioie ? 

37. A regiment of soldiers, consisting of 1000, are to be 
new clotlicd ; each coat to contain 2^ yards of cloth 1^ yard 
wide, and to be lined with flannel of J yard wide. How 
many yards of flannel will line them ? 

38. I borrowed 185 quarters of corn, when the price Was 
19s. per quarter ; how much must I pay to indemnify the 
lender when the price is 1 7s. 4d. ? 

30. If 7 men can reap 84 acres of wheat in 12 days, how 
many men can reap 100 acres in 5 days ? 

40. If 7 men can build 36 rods of wall in 3 days, how 
inany rods can 20 men build in 14 days 1 

41. If 20 hashfils of wheat are suf[io\^Tv.\. fe\ ^ l-axwX^ ^^ ^"^^ 
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penoM 3 iBQiiths, Iiow much will be sufficient for 4 peDHMis 

11 BKMlths 1 

4SL If it cost $33^ to carry 17 cwt 3 qcs. 14 lb. 85 
miles, how much must be paid forcafryiog 53 cwt. 2 qrs. 120 
miles? 

43. If 18 men can build a wall 40 rods long, 5 feet high, 
and 4 feet thick in 15 days ; in what time will 20 men biuld 
one 87 rods l<Hig, 8 feet high, find 5 feet thick ? 

44. If a family of 9 persoiM spend $305 in 4 months, how 
many dollars would maintain them 8 months, if 5 persons 
more were added to the family 1 

45. If a regiment consisting of 1878 soldiers, cansume 
702 quarters o? wheat in 336 days ; how many quarters will 
an army of 22536 soldiers consume in 112 days 1 

46. If 12 taildrs can finish 13 suits of clothes in 7 days, 
how many tailors can finish the clothes qi a regiment con- 
sisting of 494 soldiers, in 19 days of the same length t 

47. If 24 measures of wine, at 3s. 4d. serve 16 men for 6 
days, how many measures, at 2s. 8d., will serve 48 men 4 
days ? 

48 How many tiles 8 inches square, will cover a hearth 
12 feet wide and 16 feet long ? 

49. How many bricks 9 in. long, 4^ in. wide, and 2 in. 
thick, will build a wall 6 feet high and 13^ in. thick, round 
a garden, each side of which is 280 feet on the outside of the 
wall ? 

50. There is a house 40 feet in length, and 30 feet raf- 
ters ; how many shingles will it take to cover the roof, sup- 
posing each shingle to be 4 inches wide, and each course to 
be 6 inches ? 

51. A'^man built a house consisting of 4 stories; in the 
lower story there were J 6 windows, each containing 12 panes 
of glass, each pane 16 in. long 12 in. wide ; the second and 
third stories contained 18 windows, each of the same size ; 
the fourth story contained 18 windows, each window 6 
panes 18 by 12. How many square feet of glass were there 
in the whole hou?e \ 

52. A merchant sold a piece of cloth for $40* and by so 
doing lost 10 per cent. He ought in trading to have gained 
15 per cent. For how much ought he to have sold the 
cloth ? 

53. Bought a hogshead of molasses for $25, but 12 gal- 
Ions having leaked out, 1 de»t% to *^\\ xJsv^ t^xMkvcyiwt , ^^n ^a to 
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gain 3 per cent on the whole cost. F«r how mach per gal* 
* loo must I sell it 1 

54. Bought a hogshead of brandy, for 9M On 6. months* 
credit, and sold it for $1€^ rikskfy tnoae'j. How much did I 
gain, allowing money to be worth 6 per cent, a year ? 
P^ 55. Bought 3 hhds. of wine for $320 ready money, and 
sofd it at $1.87 per gat. on 6 iHOnlbs* credit. What did I 
gain, allowing money to be worth 6 per cent, per year ? 

Note. To answer this question, it will be necessary to 
compute the interest on $3&0 for ^ mohths, and add it to 
► \ $320. 

y \ 56. Bought a quantity of ^oodsibr $437.45 and hired the 

* . money to pay for it, for which I paid at tlie rate of 8 per 

cent.' a year. Having kept it on hand 3 months and 17 

days, I so.J it for $470, on 4 months' credit. What per 

JTf cent, did I gain ? 

; 57. Bought 5 hhds. of rum at 1 dollar per gal., ready 

^; money, and having kept it 3 months and 23 days, I sold it at 
i. \$V20 per gallon, on 5 mc^ths' credit; 16 gals, had leaked 
*' ojut while in my possession. How much did I gain 1^ 
; '^ -"Wftai a debtor keeps money longer than a year, the inter- 
est ^is^ considered as due to the creditor at the end of the 
I , year, and he has a right to demand it. If the interest is not 
» paid at the end of the year, tlie creditor sometimes requires 
^"' the interest for the year to be added to the principal, and con- 
w sidered a part of liie debt, and cmiseqnently interest paid 
'■ upon it for the rest of the time, and so on at the end of eve- 
\'*^ ry year. In this way the principal increases every year by 
L. the interest of the last year. This may seem just, but it is 
F ^^ not allowed by law. This is called compound interest. 

58. What will $143.17 amount to in 3 yeiff? and 4 
months, ai 6 per cei^ compound interest? 

The most convenient method is, to find the amoust of I \ 
dollar for the time, and then multiply it by the number of 
dollars in the question. 
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1.00 
.06 


06 intereit for 1 year, 
•f- 1.00 


= 1.00 amoant for 1 year. 
.06 


.0636 interest for 2d year* 
4-1.06 


= 1.12d6 amount for 2 years. 
.06 


.067416 interest for 3d year. 
+ 1.1236 


= 1.191016 amount for 3 years. 
•02 rate for 4 months. 


.02382032 interest for 4 months. 
4-1.191016 



f 






:=: 1.21483632 amount for ^ years and 4 months. 
It will be sufficiently exact to use the first four decimals 
81.2148. This multiplied by 143.17 wili give the answer- 

1.2148 
143.17 



85036 
12148 
36444 
48592 

12148 

. . «- 

8173.922916 Ans. 81'y3.923— . 

59. Make a table which shall contain the amount of 1 dol- 
lar, for 1 year, for two years, ibr 3 years, d&c. to 20 years, 
at 5 per cent, and at 6 per cent. Reserve five decimal 
places. 

N. B. The same table will serve for sterling money, or 
any others if the patts axe e%v^eBiae^ Va 4^«vm^^. 
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60. What is the compound interest of $17.25 for 2 years 
and 7 months, at 5 per cent. 1 

Note. From the table take the amount of 1 dollar ibr 
two years, at 5 per cent, and compute the interest on it for 
7 months, at 5 per 9ent. as in simple interest ; add this to 
the amount for two years. This will be the amount of 1 
dollar for 2 years and 7 months. Multiply this by 17.25 ; 
this will be the amount of $17.25 for the time. Then to 
find the interest, subtract the principal from the amount. 

61. What will $73.42 amount to in 4 years, 3 monthes, 
and 17 days, at 6 per cent, compound intel'est 1 

62. A note was given 13th March, 1S15, for $847.25 ; 
how much had it amounted to on the 7th November, 1820*. 
at 6 per cent, compound interest 1 

63. How much would the sum in the last example have 
amounted to in the same time at simple interest ? 

64. What is the compound interest of $1753 for 11 years 
to months, and 22 days, at 6 per cent. ? 

65. A note was given 11th May, lSl^,fo\ ^'^Aa^x^Vfi.* 
per cent, comipounA interesV TYve fo\\o>Km^^^'^'oafc\v^a'^'s*^^ 

19 
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made; IRth February, 1815, $158 ; 19di December, 1816, 
•87 ; 5lh October, 1819, $200. What was doe 8th July, 
1622? 

^. What will«17<£. 138. 6d. amoant to in 5 years, 3 
■lonth^,' at 6' j>e*r iceitt. Vbmpound interest ? 

NdU^ ^Ch^nge^the shillings and pence to decimals of a 
poand,*iind*p)rAeed SLs*in Federal money. Call the unit in 
the tdble 1^^ instead* of 1 dollar. ; ^ • ***•* % 

•67. WhtftV the compound* mlerest of ^$64S,4ot 7 years, 
5 mQn)hs,juid 18 days,, at 5 pej •cental* • » ^^. # . 

68. Wh'af-iathe compottad<1%^r^^ro^f4a^)^7s. 4d. for 
lOjreara, 7 mcmths, fit five per cenLi^ ^ ^^ . 

wr A* farmer mixed •IS bushel^fr^jfeftrt w cents per 
bushel ; 18 bushels, of corn, at ^^|^i\ts P^.lviSid ; and 21 
bushels df batin at 28 cents per ^fflne!; ^oii^hnamy bushels 
were there of the .nyxUire ? W^at was^ie^whole worth? 
What^was it worth per tiushen * ^ ^ '• • ^*^*»-. 

70. J\ proper mixed 123 lb. of )BUgar^ tljj^vas worth 8 
cents per lb. ^ 87 lb. that wasHvorth' 11 Ven^ pfe*lb. ; and 
15 lb. ,that was worth 13 cents per Ib^ What^as the mix- 
ture worth V' lb. ? '^ • ' * ••- y . r f. .V 

7X A grocer mixed 43 gallons of ^wine. that .was worth 
$1.26p^rgalt with 87- gals, that was ^oft» $.ll69 per gal. 
What was the mixture worth per gal.»?» * 

72. With a hhd. of rum, worth $.87 per gal. a grocer 
mixed 10 gals, of water. What was the mixture worth per 
gal.1 

73. How many gals, of rum, at $.60 per gal. will come to 
as much as 43 gals, will come to, at $.75 per gal. ? 

74. How much water must be added to a pipe of wine, 
worth $1.50 per gal. in order to' reduce the pnce to $1.30 
per gal. ? 

75. A grocer has two kinds of sugar, one at 8 cents per 
lb*, the other at 13^ cents. He wishes to mix them together 
m such a manner, that the mixture may be worth 11 cents 
per lb. What will be the proportions of each in the mix- 
tuie ? . 

Note, The difference of the two kinds is 5 cents. There- 
fore if a pound of each kind be divided, each inta five equal 
parts, the difference between one part of each will be 1 cent. 
If ^ lb. be taken from that at 8 cents, and 4 lb. of that at 13 
cents be pat in its place, the pound will be worth 9 cents. 
If 1^ lb. be taken from it, and as much of the other be put in 
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its place, thejoound will be worth 11 cents, as required. The 
poand then mil consist of |, at 8 cents, and |, at 13 cents. 
If 5 lb. be mixed, there will be 2 lb. at 8, and 3 at 13 
cents. The proportions are 2 lb. at 8^ as often as 3 Ib^ at 
13 cents. 

76. A farmer had oats, at 38 cents per bushel, which he 
wished to. mix with corn, at 75 centiB per bushel, so that the 
mixture might be 50 cents per busheL What were the pro- 
portions of the mixture 1 

Note. The difference in the price of a bushel is 37 cents. 
The difference between 7*^ of a bushel of each is I cent. If 
•^f of- a bushel be taken from a bushel of oats, and ^f of a 
bushel of corn be put in. its place, a bushel will be formed 
Worth 50 cents, and consisting of ^f corn, and ff oats. The 
proportions are 12 of oats to 25 of corn. 

It is easy to see that the denominator will always he the 
difference of the prices of the ingredients^ and the difference 
between the mean and the less price will he the numerator 
for the quantity of the greater^ and the difference hetween 
the mean and the greater will he the numerator for the quan^ 
tity of the less value, __^ Take jxwaif^the^dmQminato^^ 
the numerators will express the proportions. 

11. A merchant has spices, some at 9d- per lb. some at' 
ls.« some at 28. and some at 2s. 6d. per lb. How much of 
each sort must he mix, that he may sell the mixture at Is. 
8d. per lb. ? 

Note, Take one kind, the price of which is greater, and 
one, the price of which is less than the mean, and find the 
proportions as above. Then take the other two and find 
their proportions in the same way. 

Less 9d. = 9d. ") f lid. diff. between less 

I mean J and mean. 
Greater 2s. 6d. = 30d. f 20 1 lOd. diflF. between great 

3 L ^"^ ^^^ mean. 

The proportions are 10 of the less to 11 of the greater. 

Less Is. = 12d. > fSd. diff. between less 

I mean J and mean. 
Greater 2s. =: 24d. f ^^ \ ^^^ ^^^- \»\w^^xi. >gL^i&. 
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* • * 

The proportions «ire 4 of the less to Q of the greater, which 
is the same as 1 of the less to 2 of the greatec^ 

The answer is 10 lb. at 9d. to 1 1 lb. at 2s. 6d., and I ib. 
at Is. to 2 lb. at 2b. 

Other proportions might be found by comparing the first, 
and third, and the second and fourth. 

78. A grocer has two sorts of tea, one at 75 cents per U>. 
and the other at $1.10 per lb. How must he mix them 
in order to afford the mixture at $1.00 per lb. ? 

79. A grocer would mix the following kinds of sugar, viz. 
at 10 cents, 13 cents, and 16 cents per Ib. What quantity 
of each must he take to make a mixture worth 12 cents 
per lb. 1 . 

NoU, Those at 13 and 16 must both be compared with 
that at 10 cents separately. 

80. A grocer has rum worth f .75 per gal. ; how many 
parts wat^r must he put in, that he may afford to sell the 
mixture at $.65 per gal. T 

81. It is required to mix se^ral sorts of rum, at 5s. 7d.j 
U^d 9s. per gal. with water, so that the mixture 'may be 
worth 69. per gal. How much of each sort must the mixture 
consist ef ? 

82. A farmer had 10 bushels of wheat, worth Ss. per 
boshel:, which he wished to mix with corn, at Bs, per by/Bhel^ 

so that the mixture m ight be wwth 5fl. per bushel. Httaua^ay- 

boshels of corn must he use 1 

Note. Find the proportions for a single bushel as before, 
then find how much corn must be put with 1 bushel of wheat, 
and then with 10 bushels. The proportions are 2 of 
wheat to 3 of corn, consequently 1 of wheat to 1^ of corn« 
and 10 of wheat to 15 of corn. 

88. A farmer would mix 20 bushels of rye, at 65 cents per 
bushel, with barley at 51 cents, and oats at 90 cents per 
bushel. How much barley and oats must be mixed with 
rye, that the mixture may be worth 41 cents per bushel '^ 

84. A grocer had 43 gallons of wine worth $1.75 per gal., 
which he wished to mix with another kind worth $1.40 per 
gal., so that the mixture might lie worth $1.60 per gal. How 
many gals, of the latter kind must he use ? 

85, Three merchants, A, B, and C, freight a ship wjth 
trine, A put on board 500 tons, B 340, and G 94 ; in « 
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storm they were obliged to cast 150 tons overboard. What 
loss does each sustain 1 
See Part 1. Art XVI., example 158 and following. 

86. A father dying, bequeathed an estate of $12000 as fol- 
lows : i to his wife, | to his eldest son, i to his second son, 
and I to his daughter. It is required to divide the estate in 
these proportions. 

Note. Reduce the fractions to a common denominator, 
and the numerators will show the proportions. 

87. Two men hired a pasture for $37, A put in 3 horses 
for 4 months, and B 5 horses for 3 months. What ought 
each to pay? 

Note. 3 horses for 4 months is the same as 4 times 3 or 12 
horses for 1 month ; and 5 horses for 3 months, is the same 
as 3 times 5, or 15 horses for 1 month. The question there- 
fore is the same, as if A had put in 12 horses and B 15. A 
must pay |^ and B ^^, or, reducing the fractions, 4 &nd f. 

88. Two men, A and B, traded in company : A put in 
$350 for 8 months,. and B $640 for 5 months ; they gained r 
$250. What was the share of each? 

Note. Make the time equal, as in the last example. 

89. Four men jointly hired a pasture for 20 English gui- 
neas ; A turned in 7 oxen for 13 days, B 9 oxen for 14 dayS| 
Oil oxen for 25 days, and D l& oxen for 37 days* How 
much ought each to pay ? 

90. A family of 10 persons look a large house for ^ of a 
year, for which they were to pay $500, for that time. At the 
end oi 14 weeks they took in 4 new lodgers ; and after 3 
weeks, 4 more ; and so on for every 3 weeks, during the 
term, they took in 4 more lodger& What must one of each 
class pay per week of the rent? 

91. Three men enter into pai^nership and trade as fol- 
lows : A put in 150<£., and at the end of 7 months took out 
50c£. ; 5 months after he put in 170c£ ;— B put in 205<£., 
and at the end of 5 months, 110<£. more, but took out 150<£. 
4 months after ;-«C put in 300 guineas, at 28s. each, and 
when 8 months had eliapsed, he drew out WO£,j but 5 months 
after he put in 500^. Their partnership continued 18 
months, at the end of which time they had gained 450^' 
Required each person's share of tVie 8.^\iu 

19 * 
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98. The last five are exani|>le8 of compound or doubkfd- 
lowskip. What rule can you make for it 1 , 

93. In how long tune will 1 dollar gain as much interest 
as 815 will gain in 1 month 7 

94. In how long time will 1 dollar gain as much interest 
as 8 dollars will gain in 3 months 1 

95. In how long time will 1 dollar gain as much interest 
as 2i dollars will gain in 5 months 1 

96. In how long time will 1 dollar gain as much interest 
as $158 will gain in 11 months 7 

97. In how lon|( time wUl 3 dollars gain as much interest 
as 1 dollar will gam in 24 months ? 

98. In how long time will 28 dollars gain as much interest 
as 1 dollar will gain in 157 months ? 

99. A lent B 8 dollars for 2 months, afterwards B lent A 
I dollar ; how long ought he to keep it to satisfy him for the 
former favour 1 

100. C lent D 1 dollar for 15 months ; afterwards D len*. 
C 5 dollars ; how long ought he to keep it to satisfy him for 
the former favour 1 

4 101. A borrowed of B 17 dollars for 1 1 months, promis- 
ing him a like kindness ; afterwards B lent A 25 dollars. 
How long ought he to keep it ? 

Note. Find how long he ought to keep I dollar, and then 
how lOng he ought to keep 25 dollars. 

102. I lent a friend 257 doUars, which he kept 15 months, 

K remising to do me a like kindness, but he was not able to 
jt me have more than 100 dollars; how long ought I to 
keep it ? 

103. A owes B notes to be paid as follows : 7 dollars to 
be paid in 3 months, and 5 dollars to be paid in 8 months ; 
but he wishes to pay the whole at once. In what time ought 
he to pay it ? 

Note. 7 dollars for 3 months is the same as 1 dollar for 
21 months ; and 5 dollars for 8 months is the same as 1 dol- ^ 
lar for 40 months. 40 + 21 = 61, arid 7 + 5 = 12. He 
might have 1 dollar 01 mouths ; the question now is how 
long he may keep 12 dollars. It is evident he might keep 
ft ^ of 61 months. 

104. C owes D $380, to be paid as follows ; $100 in 6 
months; $120 in 7 mouths \ zvA $160 la 10 months He 
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wishes to pay the whole at once. In how l(Hig a time onght 
he to pay it 7 

105. A merchant has due to him 30(^. to be paid as fel- 
lows ; 50£, in 2 months ; 1Q0£ in 5 months ; and the rest 
in 8 months. It is agreed to make one payment of the 
whole. In what time ought he to receire it ? 

106. F owes H $1000, of which $200 is to be pai^pre* 
sent, $400 in 5 months, and the rest in 15 months. They 
agree to make one payment of the whole. Required the 
time ? 

107. A merchant, has due a certain sum of m^ney, of 
which ^ is to be paid in 2 months, | in 3 months, and the 
rest in 6 months. In what time ought he to receive the 
whole ? 

108. A merchant has three notes due to him as follows : 
one of $300 due in 2 months ; one of $250 due in 5 months; 
and one of $180 due 3 months ago ; the whole of which he 
wishes to- receive now. What ought he to receive, allowing 
6 per cent interest 1^ 

Note. First find the equated time, and then the interest 
or discount for present payment, as shall be found necessary. 

$300 for 2 months = 1 dol. fbr 600 months. 
$250 for 5 months = 1 dol. for 1250 months. 
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The two notes not yet due are the same as 1 dollar for 
1850 months. But he has had $180 3 months after it was 
due, which is the same as 1 dollar for 540 months. This 
must be taken out of the other, and there wiir remain 1 dol- 
lar for 1310 months. If he cap have 1 dollar ibr 1310 
months, how long can he have $7301 

131,0 (73,0 

73 

1.8 nearly = 1 month and 24 daysi 

680 

584 

As it is not due until. 1 month and 24 days afler this 
time, it must be discounted for that time. See Part 1. 
Art. XXIV., example 130 and following. 6 per cent for f 
\«ar is ^\ per cent, or .009 for 1 month and 24 days The 
fiaction then is l^f.- $730 is ^ol ^^ 'k^'^''^ 
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100. A gave B fottrnotes as follows; one of $75, dated 
5th June, 1819, to be pai4 in 4 months; one of $150, dated 
15th August, to be paid m 6 months; one of $170, dated 
11th September, to be paid in 5 months ; and one of $300 
dated 15th No?ember, to be paid in 3 months. They were 
all without interest until they were due* On 1st January, 
1820, he proposed to pay the whole. What ought he to 
pay ? 

110. A owes B $168.33^ due in 11 mon^ and 17 days, 
without interest, which he proposes to pay at present What 
ought he to pay, when the rate of money is 5 per cent. 1 

Note. The rate per cent for 11 mo. 17 days, at 5 per 
cent a year, is about 4/^ per cent, or .048, consequently tb« 
amount of 1 doU. is $1.04&. $158.33 is ^^| of the num 
ber. 

It is easy l» find the rate per cent of the discount for any 
given time, when the rate of interest is given. When interest 
is 6 per cent, that is^ y}^, the discount is yf 9^, because the dis- 
count of 106 dolls, is 6 dolls. If yt? be 'con verted into a de- 
cimal, it gives the rate of discount in decimals, so that it may 
he computed in the same manner as interest. This changed 
to a decimal is .0566. .057 — is sufficiently exact This is 
^^^ per cent The rate must be found for the time required, 
before it is oieanged to a decimal. 

In the last Sample the Sracli^n would be rHr > which is 
.046 nearly. Multiply the sum by this, and you will have 
the discount, which subtracted from the sum, will be the an- 
swer required. 

111. What is the discount of $143.87 for 1 year and 5 
months, when interest is 6 per cent t 

112. What is the present worth of a note of $84.67, due 
in 1 year, 3 months, and 14 days, without interest, when the 
rate of interest is 5^ per cent ? 

113. A man has a note of $647 due in 2 years and 7 
months, without interest ; but being in want of the money, he 
sells the note ; what ought he to receive, when the usual 
rate of interest is 6 per cent T 

114. A gentleman divided $50 between two men, A and 
Bt. A's share was 4 of B's. What was the share of each 1 

Note. This question is to divide the number 50 into twa 
h that slmll be in the proportion of 3 and 7 ; that is, <mm 
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shall h^ve 3 as oflen as the other shall h^ve 7. 7 --f- 3 = 
10. A had iV and B ^. 

115. A gentleman bequeathed an estate of $13500 be* 
tween his wife aqd son. The son's share waa ^ of the shave 
of the wife. What was the share of each ? 

116. What is the hour of the day, when the tune past 
from midnight is equal to , > of the time to noon 1 

1 17. Two men talking of their agesi one says | of my 
a<^e is equal to j of yours : and the sum of our ages is 05. 
What were their agesi I 

Note. To find the proportions, reduce them to a common 
denominator and take the numerators. 

118. If a man can do | of a piece of work in one day, in 
what part of a day can he do f of it ? How long will it take 
him to do the whole ? 

1 19. A farmer hired two men ti^ maw a field ; one of 
them couldi mow ^ of it in a day, and the other ^ of it. What 
part of it would they both together do in a day ? How long 
would it take them lK)th to mow it ? 

120. A gentleman hired 3 men to build a wall ; the first 
could do it alone in 8 days, the second in 10 days, and the 
third in 12 days. What part of it could each do in a day t 
How long would it take thenj^"?* tofrether to finioif it 1 

gether, a bushel of corn would last 15 days, but when the 
roan wbs absent, it would last the woman alone 27 days. 
What part of it did both together consume in 1 day 1 What 
part did the woman alone consume ? What part did the man 
alone consume ? How long would it last the man alone ? 

122. Three men lived together, one of them found he 
could drink a barrel of cider alone in 4 weeks, the second 
could drink it alone in 6 weeks, and the third in 7 weeks. 
How long would it last the three together ? . 

123. A cistern has 3 cocks to fill it, and one to empty it. 
One cock will fill it alone in 3 hours, the second in 5 hours, 
and the third in 9 hours. The other will empty it in 7 
hours. If all the cocks are allowed to run togetheri in what 
time will it be filled ? 

124. Divide 25 apples between two persons, so as to give 
one 7 more than the other. 



226 ARITHMETIC. Part S. 

Note. Give one of them 7, and then divide the reef 
equally. 

125. A gentleman divided an estate of $15000 between 
his two sons, giving the elder $2500 more than the younger. 
What was the share of each ? 

126. A gentleman bequeathed an estate of $50000, to his 
wife, son, and daughter ; to his wife he gave $1500 more 
than to the son, and to the son $3500 more than to the 
daughter. Wnat was the share of each ? 

127. A, B, and C, built a house, which cost $35000 ; A 
paid $500 more, and C $300 less than B. What did each 
pay? 

128. A man bought a sheep, a cow, and an ox, for $62 ; 
for the cow he gave $10 more than for the sheep ; and for 
the ox $10 more than for both. What did he give for each T 

129. A man sold some calves and some sheep for $108 ;• 
the calves at $5, and the sheep at $8 apiece. There were 
twice as many calves as sheep. What was the number of 
each sort 1 

Note. There were two calves and one sheep for every 
$18. 

130. A farmer drove to market some oxen, some cows, 
.and some ^ep, which he a^ for $749 ; the oxen at $28, 

the cows at lriJ^|Ml^ th,ert»a>*l ^'>;dt $7.50. Ti^ecfi were twice 
'Sis many cows as^oxen, ailothree times as many sheep as 
cows. How many were there of each sort ? 

131. A man sold 16 bushels of rye, and 12 bushels of 
wheat for £S. 16s. The wheat hi 3s. per bushel more than 
the rye. What was each per bushel ? 

Note. The whole of the wheat came to 36s. more than 
the same number of bushels of rye. Take out 36s., and the 
remainder will be the price of 26 bushels of rye. 

132. Four men. A, B, C, and D, bought an ox for $50, 
which they agreed to share as follows : A and B were to 
have the hind quarters, C and D the fo^e quarters. The 
hind quarters were considered worth ^ cent per lb. more 
than the fore quarters. A's quarter weighed 217 lb«; B's 
223 lb. ; C*s 21 4 lb. ; and D's 219 lb. The tallow weigh- 
ed 73 lb., which they sold at 8 cents per lb. ; and the hide 
43 lb.; which they sold at 5 cents per lb. What ought 

each to pay I 
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133. At the time they bought the above ox, the fore quar- 
ters of beef were worth 6 cents per lb., and the hind quar- 
ters 6| cents per lb. It is required to find what each ought 
to pay in this proportion^ 

Note, This is a more just manner of dividing the cost^ 
than that in the last example. It may be done by finding 
what the quarters would come to, at this rate, and then di- 
f viding the real cost in that proportion. 

134. Said A to B, my horse and saddle together are 
worth $150, but my horse is worth 9 times as much as the 
saddle. What was the value of each ? 

[^ 135. A man driving some sheep and some cattle, being 

asked how many he had of each sort, said he had 174 in 
the whole, and there were ^ as many cattle as sheep. Re- 
quired the number of each sort. 

136. A man driving some sheep, and some covirs, and some 
^ oxen, being asked how many he had of each sort, answered, 

that he had twice as many sheep as cows, and three times 
as many cows as oxen ; and that the whole number was 80. 
Required the number of each sort. 

137. A gentleman left an estate of $13000 to his four 
sons, in such a manner, that the third was to have once and 
one half as much as the fourth, the second was to have as 
much as the third and fourth, and the first was to have as 
much as the other three. WiV^rwas the share cijfeach 1 

138. A, B, and C jil ij iiif^^W^tjjfcj ifciiiBh IM'^ I crowas ; 
but disputing about the tricks, each man took as many 

^ crowns as he could get. A got a certain number ; B as 
W. many ais A, and 15 more ; and C ^ part of both their sums 
r added together. How many did each get ? 

139. The stock of a cotton manufactory is divided into 33 
shares, and owned equally by "8 persons, A, B, C, &.c. A 
sells 3 of his shares to a ninth person, who thus becomes a 
member of the company, and B sells 2 of his shares to the 
company, who pay for them from the publia stock. Af^r 
this, A wishes to dispose of the remainder of his part. What 
proportion of the whole stock does he own 1 

140. Three persons, A, B, and C, traded in company. A 
put in $75 ; B $40 ; and C a sum unknown. They gained 
$64, of which C took $18 for his share. What did C put 
m? 

141. How many cubic feet in a cistern, 4 fl. 3 in. lon^. 
3 ft. 8 in. wide, and 2 ^. 7 in. hi^h 1 
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A method of doing this by decimals has already been 
shown. It is now proposed to do it by a method called duo- 
decimals. 

First, I find the square feet in the bottom of the cistern. 

3 ft. 8 in. =31^ ft 4 ft. 2 in. = 4^ ft. 

3,V 9 ft. 7 in. = 2^1^ ft. 

12tV ''^ 

ISfy -|^ 1^ square feet in the bottom. 

Ans. 89j^ -f- y^ 4~ riVir <^uUc feet in the cistern. 

I say jV o^ a is t% = tV + t^» ^ write down the -^f^ 
and reserve the i^ ; then ^ of 4 is f| and -f^ (which was 
reserved) is ^^ = 2^^, which I write down. Then 3 times 
TS ^^ A> ^°^ ^ times 4 are 12. These added together make 
15^ -f- Y^ square feet. .Then to find the cubic feet, I 

multiply tiS^2_^^^^fC^h is ^ I 

write the -p^, anc^esefve the j^ ; then -fj of -^-^ is -f^^, 

and tI^ (which were reserved) are ^ = j^ + -^^ ; I 

write down the -^ and reserve the -f^ ; then -f^ of 15 are 

8A A^d y^7 (which, was reserved) is 8f f . 2 times ^rz ^^^ 

T44 9 ^^^ "^ times ^ are y^, and 2 times 15 are 30. Adding 

them together, yf ^ and y'^ are -jJ/^ = A + tIt 5 ^ write 

the fijj and reserve the -^ ; then f| and -^ are |f , and y^ 

(which was reserved) is 4J = 1/^. The whole is 39/j -{ 

S: we know that 12ths multiplied by 12ths will pro 
dace x44ths, and that ySeV in^ke ^ ; and, also, that 144ths 
multiplied by 12ths produce 1728ths, and that xHrr "^^ke 
y^y, we may write the fractions without their denominators, 
if we make some mark to distinguish one from the other. 
It is usual to distinguish 12ths by an accent, thus ('), 144ths 
thus ("), 1728ths thus ('"), &c. 12ths are called primes • 
144ths dccbnds ; 1728ths thirds, 6ic. 
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Operation, 
4 2' 

3 8' 

2 9' 4" 
12 6' 



15 


3' 


4// 


■« 


2 


7' 






8 


icy 


11" 


4'" 


30 


6' 


8" 





Cubic feet 39 5' 7" 4'" 

The operation is precisely the same as before. To adopt 
the language suited to this notation, we say^ units multiplied 
hy primes or primes hy units produce primes, seconds by units 
produce seconds, S^c, primes by primes produce seconds^ sc- 
conds by primes produce thirds. Also 12 thirds make 1 
second, 12 seconds 1 prime, 12 primes make 1 foot, whether 
long, square, or cubic. The same principle extends to fourths^ 
ffths, Sfc. 

142. How much wood in a load 4 ft. 8 in. high, 3 ft. 11 
in. broad, and 8 ft. long ? 

Note. Multiply the height aiakr l^eadtlv together, and 
divide by 2. See page l(fe. 

143. How many square feet in a floor 16 ft. 8 in. wide, 
and 18 fl. 5 in. long 1 

144. How much wood ih a pile 4 ft. wide, 3 ft. 8 in. high, 
and 23 fl. 7 in. long ? 

145. If 11 barrels of cider will buy 4 barrels of flour, and 
J7 barrels of flour will buy 40 barrels of apples ; what will 1 

barrel of apples be worth, when cider is $2.50 per barrel ? 

146. A person buys 12 apples and 6 pears^ for 17 cents, 
and afteVwards 3 apples and 12 peai:s for 20 cents. What is 
the price of an apple and of a pear ? 

Note. At the second time he bought 3 apples and 12 
pears for 20 cents, 4 times all this win make 12 apples and 
48 pears for 80 cents ; the price oi i2 ap (eci and 6 pears 
being taken from this, will leave 63 cents for 42 pears^ wKlc^ 
is 1 J cent apiece^ 

20 
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147. Two persons talking of their ages, one says f of mine 
is equal to -I of yours, and the difference of our ages is 10 
jears. What were their a£res ? 

148. A gentleman divided some money among 4 persons, 
giving the first as much as the second and fourth ; the se- 
cond as much as the third and fourth; the third, half as 
much as the first ; and the fourth, 5 -cents. How much did 
he give to each ? 

149. Two persons, A and B, talking of their ages, A says 
to B, I of mine and ^ of yours -are equal to 13 ; B says to A, 
^ of mine and -j- of yours are equal to 16. What was the 
age of each? 

150. A person drew two prizes ; ^ of the first, and -^ of 
the second was $120 ; and the sum of the two was $400. 
What was each prize ? 

151. Two persons purchabe a house for $4200 ; the first 
could fNiy for the >whole, if the second would give him ^ of 
his money ; and the second could pay for the whole, if the 
first would give him ^ of his money. How much money had 
each. 

152. A man bought some lemons at 2 cents each, and j- as 
many, at 3 cents each, and then sold them all at the rate of 5 
cents for 2, and by so doing gained 25 cents. How many 
lemons did he buy ? 

153. Th>fc« are two cisterns which receive the same quan- 
tity of water ; the firtt 'flAistantly loses } of what it receives ; 
after running 7 days, 10 barrels were taken from the second, 
and then the quantity of water in the two was equal. How 
much water did each receive per day ? 

154. A man having ^100 spent a certain part of it; he 
afterwards receive<l five times as much as he speftit, and then 
his money was double what it was at first. How much did 
he spend? 

155. A man left his estate to 2 sons and 3 daughters, each 
son had 5 dollars as often as each daughter had 4 ; the dif- 
ference between the sum of the sons' shares and that of the 
daughters, was $ 1 000. Required the share of a son. 

156. A man left his estate to his wife, son, and daughter, 
as fi)llows : to his wife ; of the wh6le, and | as much as the 
share of the dau2;hter ; to his son ^ of the whole, and to the 
daughter the remainder, which was $1000 less than the 
share of the son. What was the share of each? 

^57. A man bought some oranges for 25 cents ; if he h^ 
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bought 3 less for the same money, the price of an orange 
would have been once sind a haK of the price he gave. 
What was the price of an orange? ? 

158. A man divided his estate among his children as fol- 
lows : to the first he gave twice as much as to the third, and- 
to the second two thirds as much as to the first ; the portion: 
of the second and third together was $1500. What was the 
portion of each 1 

159. A man bought 16 bushels of corn, and 20 bushels of 
rye for $30 ; and also 24 bushels of corn, and 10 of rye for 
$27. How much per bushel did he give for each 1 

160. A man travelling from Boston to Philadelphia, a dis- 
tance of 335 miles, at the expiration of 7 days, found that 
the distance which he had io travel was eqiial to 41 o^ ^^^ 
distance which he had already travelled. How many milefl 
per day did he travel 1 

161. A man left his estate to his three sous ? the first had 
$2000, the second had as much as the first, and \ as much 
as the third, jmd the third as much as the other two. What 
was the share of each ? 

162. A man when he married was three times as old as hia 
wife ; 15' years afterwards he was but twice as pld. What 
was the age of each when they were married ? 

163. A grocer bought a cask of brandy, { of nrhich leaked 
out. and he sold the remainder, at $1.80 per gal., and by 
that means received for it as much as he gave. How much 
did it cost him per gal. ? 

• 164. A and B laid out equal sums^ of money in trade ; A 
gained a sum equal to -1- of his stock, and B lost $225 % then 
A's money was double that of B. What did each lay out ? 

165. There is a fish whose head is 16 inches long, his 
tail is as long as his head and half the length of his body; 
and his body is as long as his head and tail. What is the 
length of the fish ? 

166 There are three persons, A, B, and C, whose ages 
are as follows : A is 20 yeajs old, B is as old as A and f of 
the age of C, and C is as old as A and B both. What are 
the ages of B and C ? * ^ 

167. A person has two silver cups and only one cover. 
The first cup weighs 12 oz. * If the first cup be covered, il' 
will weigh twice as much as the second, but if the second 
cup be covered, it will weigh three times as much as the 
first. Required the weight <^ the cover and of the second <»s^^ 
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147. Two persons talkiog of their ages, one says 4 of mine 
is equal to ^ of yours, and the difference of our ages is 10 
years. What were their asres ? 

148. A gentleman divided some money among 4 persons, 
giving the first as much as the second and fourth ; the se- 
cond as much as the third and fourth ; the third, half as 
much as the first ; and the fourth, 5 cents. How much did 
he give to each ? 

149. Two persons, A and B, talking of their ages, A says 
to B, ^ of mine and 4 of yours -are equal to 13 ; B says to A, 
^ of mine and ^ of yours are equal to 16. What was the 
age of each? 

150. A person drew two prizes ; ^ of the first, and -J- of 
the second was $120 ; and the sum of the two was $400. 
What was each prize ? 

151. Two persons purohabe a house for $4200 ; the first 
could fay for the .whole, if the second would give him j- of 
his money ; and the second could 'pay for the whole, if the 
first would give him ^ of his money. How much money had 
each. 

162. A man bought some lemons at 2 cents each, and j- as 
many, at 3 cents each, and then sold them all at the rate of 5 
cents for 2, and by so doing gained 25 cents. How many 
lemons did he buy ? 

153. Thifee are two cisterns which receive the same quan- 
tity of water ; the firi»t flftistantly loses J- of what it receives ; 
after running 7 days, 10 barrels were taken from the second, 
and then the quantity of water in the two was equal. How 
much water did each receive per day ? 

154. A man having r*?MOO spent a certnin part of it ; he 
afterwards received five times as much as he spefnt, and then 
his money was double what it was at first How much did 
he spend 1 

155. A man left his estate to 2 sons and 3 daughters, each 
son had 5 dollars as oflen as each daughter had 4 ; the dif- 
ference between the sum of the sons' shares and that of the 
daughters, was $ 1 000. ' Required the share of a son. 

156. A man left his estate to his wife, son, and daughter, 
as fi)llows : to his wife ; of the whole, and -^ as much as the 
share of the dau2;hter ; to his son ^ of the whole, and to the 
daughter the remainder, which was $1000 less than the 
share of the son. What was the share of each 1 

'*S7. A man bought some oiangiea for 25 ceuts ; if he hs^ 
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wishes to pay the whole at once. In how long a time ought 
he to pay it 1 

105. A merchant has dne to him 300^. to be paid as fol- 
lows ; 50£. in 2 months ; IW£ in 5 months ; and the rest 
in 8 months. It is agreed to make one payment of the 
whole. In what time ought he to receive it 1 

106. F owes H $1000, of which $200 is to be paidpre- 
scut, $400 in 5 months, and the rest in 15 months. They 
agree to make one payment of the whole. Required the 
time 1 

107. A merchant has due a certain sum of mDney, of 
ivhich ^ is to be paid in 2 months, | in 3 months, and the 
rest in 6 months. In what time ought he to receive the 
whole 1 

108. A merchant has three notes due to him as follows : 
one of $300 due in 2 months ; one of $250 due in 5 months; 
and one of $180 due 3 months ago ; the whole of which he 
wishes to- receive now. What ought he to receive, allowing 
per cent interest ?^ 

Nott. First find the equated time, and then the interest 
or discount for present payment, as shall be found necessary. 

$300 for 2 months = 1 dol. for 600 months. 
$250 for 5 months = 1 dol. for 1250 months. 



185a 



The two notes not yet due are the same as 1 dollar for 
1850 months. But he has had $180 3 months after it was 
due, which is the same as 1 dollar for 540 months. This 
must be taken out of the other, and there wiir remain 1 dol- 
lar for 1310 months. If he can have 1 dollar for 1310 
months, how long can he have $7301 

131,0 (73,0 

73 

1.8 nearly = 1 month and 24 daysi 

580 

584 

As it is not due until. I month and 24 days after this 
time, it must be discou,nted for that time. See Part 1. 
Art. XXIV., example 130 and following. 6 per cent for I 
vear is ^^ per cent, or .009 for 1 month and 24 days The 
fiactionthenis|^|.. $730 is fj^l of what ! 
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168. Three persons do a piece of work; the first and 
second together do ^ of it, and the second and third to- 
gether do ^j. What part of it is done by the second ? 

169. A man bought apples, at 5 cents per doz., half of 
which he exchanged for pears, at the rate of 8 apples for 5 
pears ; he then sold all his apples and pears, at 1 cent each, 
and by so doing gained 19 cents. " How many apples did he 
buy, and how much did they cost ? 

170. A man being asued the hour of the day, answered 
'that it was between 7 and 8, but a more exact answer being 
required, said the hour and minute hands were exactly to- 
gether. Required the time. 

171. What is the hour of the day when the time past 
from noon is equal to ^ of the time to midnight 1 

172. What is the hour of the day when J of the time past 
from midnight is equal to , j- of the time to noon ? 

173. A merchant laid out $.50 for linen and cotton cloth, 
buying 3 yards of linen for a dollar, and 5 yards of cotton 
for a dollar. He afterwards sold ^ of his linen, ^md ^ of his 
cotum for $12, whigh was 60 cents more than it cost him. 
How many yards of each did he \$iy ? 

t'^^ A gentleman divided his fortune among his' three 
8on^, giving A 8 as often as B 5, and B 7 as often as C 4 ; 
the differenee between the shares of A and C was $7500. 
What was the share of ea'-.h ? 

175. A tradesman increased his estate annually by $150 
more than the fourth part of it ; at the end of 3 years it 
amounted to $1481 1 ,V What was it at first ? 

176. A hare has 50 leaps before a grey-hound, and takes 
4 leaps to his 3 ; but two of the grey-hound's leaps are equal 
to 3 of the hare's. How many leaps must the grey-hound 
take to Overtake the hare ? 

177. A labourer was hired for 60 days, upon this condition, 
that for ev^ry day h^ worked he should receive $1.50 ; and 
for every day he was idle, he should forfeit $.50 ; at the ex- 
piration of the time he received $75. How many days did 
he work 1 

178. A and B have th^ same income, A saves | of his, 
but B, by spending 30^. a year more than A, at the ^nd of 
8 years finds himself 40<£. in debt. What is their income, 
and what does each spend per year ? 

179. A lion of bronze, placed upon the basin of a fbun- 
Qon spout water into the Wwvti v\viow^ Vv\^ thtoat^ his 
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wishes to pay the whole at once. In how long a time ought 
he to pay it 1 

105. A merchant has due to him 30(K£. to be paid as fel- 
lows ; 50£. in 2 months ; 100i£ in 5 months ; and the rest 
in 8 months. It is agreed to make one payment of the 
whole. In what time ought he to receive it 1 

106. F owes H $1000, of which $200 is to be paidpre- 
scut, $400 in 5 months, and the rest in 15 months. They 
agree to make one payment of the whole. Required the 
time? 

107. A merchant, has due a certain sum of mDney, of 
ivhich j- is to be paid in 2 months, | in 3 months, and the 
rest in 6 months. In what time ought he to receive the 
whole 1 

108. A merchant has three notes due to him as follows : 
one of $300 due in 2 months ; one of $250 due in 5 months; 
and one of $180 due 3 months ago ; the whole of which he 
wishes to- receive now. What ought he to receive, allowing 
6 per cent, interest ? 

Note. First find the equated time, and then the interest 
or discount for present payment, as shall be found necessary. 

$300 for 2 months = 1 dol. for 600 months. 
$250 for 5 months = 1 dol. for 1250 months. 
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The two notes not yet due are the same as 1 dollar for 
1850 months. But he has had $180 3 months after it was 
due, which is the same as 1 dollar for 540 months. This 
must be taken out of the other, and there wilf remain 1 dol- 
lar for 1310 months. If he can have 1 dollar for 1310 
months, how long can he have $7301 

131,0 (73,0 

73 

1.8 nearly = 1 month and 24 daysi 

680 

584 

As it is not due until. I month and 24 days after this 
time, it must be discounted for that time. See Part 1. 
Art. XXIV., example 130 and following. 6 per cent for I 
vc^r is 1^0 per cent, or .009 for 1 month and 24 days The 
fiaction then is |4J:|.- $730 is ^Vil ^^ "n^"^^- 



1 



234 ABITHMETia Part% 

109. A g«re B four notes as follows ; one of $75, dated 
5th June, 1819, to be paid in 4 months; one of 9150, dated 
I5th August, to be paid m 6 months ; one of $170, dated 
1 1th September, to be paid in 5 months ; and one of $300 
dated 15th November, to be paid in 3 months. They were 
all without interest until they were due. On Ist January, 
1820, he [NToposed to pay the whole. What ought he to 
pay! 

110. A owes B $168.33^ due in 11 months and 17 days, 
without interest, which he proposes to pay at present. What 
ought he to pay, when the rate of money is 5 per cent. ? 

Note. The rate percent for 11 mo. 17 days, at 5 per 
cent a year, is about 4/^ per cent, or .048, consequently tfa« 
amount o^ 1 doll, is $1.04a. $158.33 is ^| of the num 
ber. 

It is easy to find the rate per cent of the discount for anv 
given time, when the rate of interest is given. When interest 
is 6 per cent, that is, y{^, the discount is ^^^^ because the dis- 
count of 106 dc^ls. is 6 dolls. If ff ? be con verted into a de- 
cimal, it gives the rate of discount in decimals, so that it may 
he computed in the same manner as interest. This changed 
to a decimal is .0566. .057 — is sufficiently exact This is 

*^*rV P^^ ^^'^^ ^^® ^^^ mvail be found for the time required, 
before it is (Ranged to a decimal. 

In the last Sample the Sraclkm would be tMt* ^bicb is 
.046 nearly. Multiply the sum by this, and you will have 
the discount, which subtracted from the sum, will be the an- 
swer required. 

111. What is the discount of $143.87 for t year and 5 
months, when interest is 6 per cent t 

112. What is the present worth of a nole of $84.67, due 
in 1 year, 3 months, and 14 days, without interest, when the 
rate of interest is 5^ per cent. T 

113. A man has a note of $647 due in 2 years and 7 
months, without interest ; but being in want of the money, he 
sells the note ; what otight he to receive, when the usual 
rate of interest is 6 per cent. T 

114. A gentleman divided $50 between two men, A and 
B» A's share was ^ of B's. What was the share of each 1 

Note. This question is to divide the number 50 into two 
^4r<tsi that siiall be in the proportion of 3 and 7 ; that is, on« 
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shall have 3 as often as the other shall hare 7. 7 -f- 3 = 
10. A had fy and B tit* 

lis. A gentiem&Q bequeathed an estate of $18500 be« 
tweea his wife aqd son. The soo's share was i of the sbaie 
of the wife. What was the share of each ? 

116. What is the hour of the day, when the tinui post 
from midnight is equal to .\ of the time to noon ? 

117. Two men talking of their age% one says | of my 
age is equal to ^ of yours : and the sum of our ages is 06* 
What were their ages I 

Note. To find the proportions, reduce them to a common 
denominator and take the numerators. 

118. If a man can do | of a piece of work in one day, in 
what part of a day can he do f of it ? How long will it take 
him to do the whole ? 

1 19. A farmer hired two men to mow a field ; one of 
them could: n|ow ^ of it in a day, and the other } of it. What 
part of it would they both together do in a day ? How bng 
would it take them lK)th to mow it ? 

120. A gentleman hired 3 men to build a wall ; the first 
could do it alone in 8 days, the second in 10 days, and the 
third in 12 days. What part of it could each do in a day t 
How long would it take then\'^J[ogrether to fini^ it 1 

1^!^ A maTTaSS^hiTwtrenflllraBiWillWlrtfey were to^T 
gether, a bushel of corn would last 15 days, but when the 
man was absent^ it would last the woman alone 27 days. 
What part of it did both together consume in ! day ? What 
part did the woman alone consume ? What part did the man 
alone consume ? How long would it last the man alone ? 

122. Three men lived together, one of them found he 
could drink a barrel of cider alone in 4 weeks, the second 
could drink it alone in 6 weeks, and the third in 7 weeks. 
How long would it last the three together ? . 

123. A cistern has 3 cocks to fill it, and one to empty it. 
One cock will fill it alone in 3 hours, the second in 5 hours, 
and the third in 9 hours. The other will empty it in 7 
hours. If all the cocks are allowed to run together, in what 
time will it be filled ? 

124. Divide 25 apples between two persons, so as to give 
one 7 more than the other. 
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WINE MBASURE. 

• 




2 pints (pt) make 1 quart 


qt 


4 qts 1 gallon 


gal. 


42 gala. 1 tierce 


tier. 


63 gals. 1 hogshead 


hhd. 


84 gals. I puncheon 


pun. 


2 hhds. 1 pipe <fr butt 


p. or b. 


2 pipes 1 tun 


T. 


18 gals. 1 runlet 


run. 


31 1 gallons 1 barrel 


bar. 


The wine gallon contains 231 cubic inches 


1 
1. 


By this measure brandy, spirits, perry, cider, mead/ vinc^ 


gar, and oil are measured. 


• 


CLOTH MBASURK.' 


- 


2^ inches make 1 nail i 


nl. 


4 nls. 1 quarter 


qr. 


4 qrs. 1 yard 


yd. 


3 qrs. 1 ell Flemish 


EUFl. 


5 qrs. 1 ell English 


EUEng. 


5 qrs. 1 aune or ell French. 




The French aune is 42 inches. 


4 


LONG MEASURE. 


« 


3 barley corns make 1 inch 


in. 


•12 in. 1 foot 


ft. 


3 ft. 1 yard 


yd. 


6|- yds. 1 pole or rod 


pole 


40 poles 1 furlong 


fur. 


8 fur. 1 mile 


ml. 


3 mis. 1 leaffue 


L 



\ 



GO geographical miles, or 
6^ statute miles 1 degree nearly, deg. or * 

360 degrees the circumference of the earth. 

Also, 4 inches make 1 hand 

5 feet 1 geometrical pace 

6 feet 1 fathom 
6 points 1 line 

12 lines 1 *m^\i 
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SQUARE MEASURE. 



144 inches make 1 foot 


ft. 


9 ft 1 yard 


yd. 


30i yds. or > i i ^ j 

372I ft. } 1 p«i«' '«*• ' 


or perch. 


40 poles 1 rood. 




4 roods I acre. 




CUBIC OR SOLID MEASURE. 


1728 inches make 


1 foot ft 


27 feet 


1 yard. 


40 feet of round timber, or ) 
50 feet of hewn timber j 


1 ton or load. 


128 solid feet 


1 cord of wood. 


TIME. 




60 seconds make 


1 minute m. 


60 minutes 


1 hour h. 


24 hours 


1 day d. 


7 days 


1 week w. 


4 weeks 


1 month 


13 months, 1 day, and 6 hours ) 
or 365 days, 6 hours ) 


1 Julian year Y 


12 calendar months 


1 year. 



The true length of the solar year is 365 days, 5 hours, 48 
min. 57 seconds 
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147. Two persons talking of their ages, one says 4 of mine 
is equal to -^ of yours, and the difference of our ages is 10 
years. What were their ages ? 

148. A gentleman divided some money among 4 persons, 
giving the first as much as the second and fourth ; the se- 
cond as much as the third and fourth; the third, half as 
much as the first ; and the fourth, 5 cents. How much did 
he give to each ? 

149. Two persons, A and B, talking of their ages, A says 
to B, f of mine and \ of yours -are equal to 13 ; B says to A, 
^ of mine and -j- of yours are equal to 16. What was the 
age of each ? 

150. A person drew two prizes ; 7 of the first, and -J. of 
the second was $120 ; and the sum of the two was $400. 
What was each prize ? 

151. Two persons purchase a house for $4200 ; the first 
could ^y for the .whole, if the second would give him ^ of 
his money ; and the second could pay for the whole, if the 
first would give him ^ of his money. How much money had 
each. 

152. A man bought some lemons at 2 cents each, and ^ as 
msmy, at 3 cents each, and then sold them all at the rate of 5 
cents (or 2, and by so doing gained 25 cents. How many 
lemons did he buy ? 

153. Thfce are two cisterns which receive the same quan- 
tity of water ; the fir#t 'Qiftistantly loses J of what it receives ; 
after running 7 days, 10 barr^s were taken from the second, 
and then the quantity of water in the two was equal. How 
much water did each receive per day ? 

154. A man having 6100 spent a certRin part of it; he 
afterwards received five times as nmch as he spent, and then 
his money was double what it was at first How much did 
he spend 1 , 

155. A man left hia estate to 2 sons and 3 daughters, each 
son had 5 dollars as often as each daughter had 4 ; the dif- 
ference between the sum of the sons* shares and that of the 
daughters, was $ 1 000. Required the share of a son. 

156. A man left his estate to his wife, son, and daughter, 
as fi)llows : to his wife ; of the wh6le, and ^ as much as the 
share of the dau2[hter ; to his son a of the whole, and to the 
daughter the remainder, which was #1090 less than the 
^hare of the son. What was the share of each 1 

^S7. A man bought some oi^a^^^ &i 25 ceuts ; if he hs^ 
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bought 3 less: for the same money, the price of ao orange 
wouM have been once atnd a haK af the price he gave* 
What was the price of an or an go ? 

158. A man divided his estate among his children aa fol- 
lows : to the first he gave twice as much as to the third, and- 
tb the second two thirds as much as to the first ; the portion 
of the second and third toorether was '#1500. What was the 
portion of each ? 

159. A man bought 10 bushels of corn, and 20 bushels of 
rye for $30 ; and also 24 bushels of corn, and 10 of rye for 
$27. How much per bushel did he give for each 1 

160. A man travelling from Boston to Philadelphia, a dis* 
tance of 335 miles, at the expiration of 7 days, found that 
the distance which he had to travel was eqifal to ^f of the 
distance which he had already travelled. How many^ miles 
per day did he travel ? 

161. A man left his estate to his three sous ? the first had 
$2000, the second had as much as the first, and ^ as much 
as the third, jmd the third as much as the other two. What 
was the share of each ? 

162. A man when he married was three times as old as his 
wife ; '15' year» afterwards he was but twice as pld. What 
was the age of each when they were married ? 

163. A grocer bought a cask of brandy, \ of which leaked 
out, and he sold the remainder, at f 1.80 per gal., and by 
that means received for it as much as he gave. How much 
did it cost him per gal. ? 

. 164. A and B laid out equal sums- of money in trade; A 
gained a sum equal to 4- of his stock, and B lost $225', then 
A's money was double that of B. What did each lay out? 

165. There is a fish whose head is 16 inches long, hisr 
tail is as long as his head and half the length of his body, 
and his body is as long as his head and tail. What is the 
length of the fish ? 

166 There are three persons, A, B, and C, whose agea 
are as follows : A is 20 years old, B is as old as A and f of 
the age of C, and C is as old as A and B both. What are 
the ages of B and C ? 

167. A person has two silver cups and only one cover. 
The first cup weighs 12 oz. * If the first cup be covered, if 
will weigh twice as much as the second, but if the secon " 
cup be covered, it will weigh three Xvcwea ^'^ xsvxi.Opw "*& 'I 
firjst. Required the weight of lYie covet -Aa;^ o1 ^^v^ ^«r««v^' 
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02. The last five are examples of confound or douhk fel- 
lawship. What rule can you make for it 1 , .. 

03. In how long time will 1 dollar gain as much interest 
as 915 will gain in 1 month 1 

94. In how long time will 1 dollar gain as much interest 
as 8 dollars will gain in 3 months ? 

95. In how long time will 1 dollar gain as much interest 
as 24 dollars will gain in 5 months 1 

96. In how long time will I dollar gain as much interest 
as $158 will gain in II months ? 

97. In how loaf time will 3 dollars gain as much interest 
as I dollar will gam in 24 months ? 

98. In how long time will 28 dollars gain as much interest 
as I dollar will gain in 157 months ? 

99. A lent B 8 dollars for 2 months, afterwards B lent A 
I dollar ; how long ought he to keep it to satisfy him for the 
former favour 1 

100. C lent D I dollar for 15 months ; afterwards D lent 
C 5 dollars ; how long ought he to keep it to satisfy him for 
the former favour 1 

^ 101. A borrowed of B 17 dollars for 1 1 months, promis- 
ing him a like kindness ; afterwards B lent A 25 dollars. 
How long ought he to keep it 1 

Note. Find how long he ought to keep I dollar, and then 
how Aoug he ought to keep 25 dollars. 

102. I lent a friend 257 doUars, which he kept 15 months, 
promising to do me a like kindness, but he was not able to 
Kt me have more than 100 dollars ; how long ought I to 
beep it T 

103. A owes B notes to be paid as follows : 7 dollars to 
be paid in 3 months, and 5 dollars to be paid in 8 months ; 
but be wishes to pay the whole at once. In what time ought 
he to pay it t 

Note. 7 dollars for 3 months is the same as 1 dollar for 
21 months ; and 5 dollars for 8 months is the same as 1 dol- 
lar for 40 months. 40 + 21 = 61, arid 7 + 5 = 12. He 
might have 1 dollar 01 months ; the question now is how 
long he may keep 12 dollars. It is evident he might keep 
ft j^ of 61 months. 

104. C owes D $380, to be paid as follows ; $100 in 
months; $120 in 7 months \ and $160 in 10 months. He 
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wishes to pay the whole at once. In how long a time onght 
he to pay it ? 

105. A merchant has due to him 300i£. to be paid as fel- 
lows ; 50<£. in 3 months ; IQ0£ in 5 months ; and the rest 
in 8 months. It is agreed to make one payment of the 
whole. In what time ought he to receive it 7 

106. F owes H $1000, of which $200 is to be paidpre* 
sent, $400 in 5 months, and the rest in 15 months. They 
agree to make one payment of the whole. Required the 
time ? 

107. A merchant has due a certain sum of money, of 
which ^ is to be paid in 2 months, | in 3 months, and the 
rest in 6 months. In what time ought he to receive the 
whole ? 

108. A merchant has three notes due to him as follows : 
one of $300 due in 2 months ; one of $250 due in 5 months; 
and one of $180 due 3 months ago ; the whole of which he 
wishes toreceive now. What ought he to receive, allowing 
6 per cent, interest 1 

Note. First find the equated time^ and then the interest 
or discount for present payment, as shall be found necessary. 

$300 for 2 months = 1 dol. for 600 months. 
$250 for 5 months = 1 dol. for 1250 months. 



185a 



The two notes not yet due are the same as 1 dollar for 
1850 months. But he has had $180 3 months after it was 
due, which is the same as 1 dollar for 540 months. This 
must be taken out of the other, and there wilf remain 1 dol- 
lar for 1310 months. If he can have 1 dollar for 1310 
months, how long can he have $730? 

131,0 (73,0 

73 

1.8 nearly = 1 month and 24 daysi 

580 

584 

As it is not due until, t month and 24 days after this 
time, it must be discounted for th^t time. See Part 1. 
Art. XXIV., example 130 and following. 6 per cent for I 
war is 1*0 per cent, oi .009 for 1 month and 24 days The 
ftaction then is -^J.- $730 is^^^of w\m^v1 
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109. A g»re B four noles as follows ; one of $75, dated 
5th June, 1819, to be pai4 in 4 months; one of $150, dated 
15th August, to be paid in 6 months ; one of $170, dated 
11th September, to be paid in 5 months; and one of $300 
dated 15th November, to be paid in 3 months. They were 
all without interest until they were due. On Ist January, 
1820, he proposed to pay die whole. What ought he to 
pay I 

110. A owes B $156.33j due in 11 mondis and 17 days, 
without interest, which he proposes to pay at present What 
ought he to pay, when the rate of money is 5 per cent. 1 

Note. The rate per cent for 11 mo. 17 days, at 5 per 
cent, a year, is about 4/^ per cent, or .048, consequently th« 
amount of 1 doll, is $1.04a. $158.33 is f^| of the num 
ber. 

It is easy to find the rate per cent of the discount for an v 
given time, when the rate of interest is given. When interest 
is 6 per cent, that is» -j-f^, the discount is yf 7, because the dis- 
count of 106 d<^is. ip 6 doils. lifis be 'converted into a de- 
cimal, it gives the rate of discount in decimals, so that it may 
he computed in the same manner as interest. This changed 
to a decimal is .0566. .057 — is sufficiently exact This is 
'^rV P^^ cenU The rate must be found for the time required, 
before it is oieanged to a decimal. 

In the last Sample the fra^tbn would be tttT' ^^^^ ^^ 
.046 nearly. Multiply the sum by this, and you will have 
the discount, which subtracted from the sum, will be the an- 
swer required. 

111. What is the discount of $143.87 6r 1 year and 5 
months, when interest is 6 per cent t 

112. What is the present worth of a note of $84.67, due 
in 1 year, 3 months, and 14 days, without interest, when the 
rate of interest is 5| per cent T 

113. A man has a note of $647 due in ^ years and 7 
months, without interest ; but being in want of the money, he 
sells the note ; what Might he to receive, when the usual 
rate of interest is 6 per cent T 

114. A gentleman divided $50 between two men, A and 
Bk A^s share was 4 ^^ B's. What was the share of each ? 

Note. This question is to divide the number 50 into twa 
psrls^ that siiall be in the proportion of 3 and 7 ; that is^ ona 
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shall h^ve 3 as ohen as the other shall b^ve 7. 7 -f- 3 = 
10. A had fy and B j\. 

115. A gentleman bequeathed an estate of 912500 be« 
tween his wife aqd son. The son^s share waa •{■ of the shiwe 
of the wife. What was the share of each ? 

116. What ia the hour of the day, when the timis past 
from midnight is equal to .', of the time to noon 1 

117. Two men talking of their age% one saya | of my 
age is equal to ^ of yours : and the sum of our ages is 95. 
What were their ages I 

Note. To find the proportions, redace theiD to a common 
denominator and take the numerators. 

1 18. If a man can do | of a piece of work in one day, in 
what part of a day can he do ^ of it ? How long will it take 
him to do the whole ? 

1 19. A farmer hired two men t^ mow a field ; one of 
them could: mow ^ of it in a day, and the other ^ of it. What 
part of it would they both together do in a day ? How. long 
would it take them lK)th to mow it ? 

120. A gentleman hired 3 men to build a wall ; the first 
could do it alone in 8 days, the second in 10 days, and the 

» third in 12 days. What part of it could each do in a day ? 
How long would it take thenj^i!. to^rether to fini^it 1 

121* A nian and his wife RMnSBMMllhMi^ffi^y were to^ 
gether, a bushel of corn would last 15 days, but when the 
roan was absent^ it would last the woman alone 27 days. 
What part of it did both together consume in 1 day 1 What 
part did the woman alone consume ? What part did the man 
alone consume ? How long would it last the man alone ? 

122. Three men lived together, one of them found he 
could drink a barrel of cider alone in 4 weeks, the second 
could drink it alone in 6 weeks, and the third in 7 weeks. 
How long would it last the three together ? . 

123. A cistern has 3 cocks to fill it, and one to empty it. 
One cock will fill it alone in 3 hours, the second in 5 hours, 
and the third in 9 hours. The other will empty it in 7 
hours. If all the cocks are allowed to run together, in what 
time will it be filled ? 

124. Divide 25 apples between two persons, so as to give 
one 7 more than the other. 
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SCHOOL BOOKS. 



Colbum^s First Lessons j or^ Intellectual Arithmetic 

Thet merits of this little work are so well known, and 
so highly appreciated in Boston and its vicinity, that 
any recommendation of it is unnecessary, except to 
those parents and teachers in the country, to whom it 
has not been introduced. To such it may be interest- 
ing and important to be informed, that the systeiki of 
which this work gives the elementary principles, is found- 
ed on this simple maxim ; that, children should be instruct- 
ed in eoery sdence^ just so fast as they can understand it. 
In conformity with this pnnciple, the book commences 
with examples so simple, that they can be perfectly 
comprehended and performed mentally by children of 
four or five years of age ; having performed Uiese, the 
scholar will be enabled to answer the more difficult ques- 
tions which follow. He will find, at every stage of his 
progress, that what he has already done has perfectly 
prepared him for what is at present required. This 
will encourage him to proceed, and will afford him a 
satisfaction in his study, which can never be enjoyed 
while performing the merely mechanical operation of 
ciphering according to artificial rules. 

This method entirely supersedes the necessity of any 
rules, and the book contains none. The scholar learns 
to reason correctly respecting all combinations of num- 
bers; and if he reasons correctly, he must obtain the 
desired result. The scholui wKo can be made to un- 
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derstand how a sum should be done, needs neither book 
nor instructer to dictate how it must be done. 

This admirable elementary Arithmetic introduces the 
scholar at once to that simple, practical system, which 
accords with the natural operations of the human mind. 
All tliat is learned in this way is precisely what will 
be found essential in transacting the ordinary business 
of life, and it prepares the way, in the best possible 
manner, for the more abstruse investigations which be- 
long to maturer age. Children of five or six years of 
age will be able to make considerable progress in the 
science of numbers by pursuing this simple method of 
studying it ; and it will uniformly be found that this is 
one of the most useful and interesting sciences upon 
which their minds can be occupied. By using this work 
children may be farther advanced at the age of nine 
or ten, than they can be at the age of fourteen or fifteen 
by ihe common method. Those who have used it, and 
lire regarded as competent judges, have uniformly de- 
cided that more can be learned from it in one year, than 
can be acquired in two years fi^om any other treatise 
ever published in America. Those who regard econo- 
my in time and money, cannot fail of holding a work 
in high estimation which will afford these important 
advantages. 

Colburn's First Lessons are accompanied with such 
mstfuctions as to the proper mode of using them, as 
will relieve parents and teachers from any embarrass- 
ment. The sale of the work has been so extensive, that 
the publishers have been enabled so to reduce its price, 
that it is, at once, the cheapest and the best Arithmetic 
in the country. 



Colburn^s Sequel. 

This work consists of two parts, in the first of which 
the author has given a great variety of questions^ ar- 
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ranged according to the method pursued in the First 
Lessons ; the second part consists of a few questions, 
with the solution of them, and such copious iUustraJlions 
of the principles involved in the examples in the first part 
of the work^ that the whole is rendered perfectly intel- 
ligible. The two parts are designed to be studied to- 
gether. The answers to the questions in the first part 
are given in a Key, which is published separately for 
the use of instructers. If the scholar find any sum 
difficult, he must turn to the principles and illustrations, 
given in the second part, and these will furnish all th« 
assistance that is needed. 

The design of this arrangement is to make the scho 
lar understand his subject thoroughly, instead of per 
forming his sums by rule. 

The First Lessons contain only examples of num* 
hers so small, that they can be solved without the use of 
a slate. The Sequel commences with small and simple 
combinations, and proceeds gradually to the more exten 
sive and varied, and the scholar will rarely have occa- 
sion for a principle in arithmetic, which is not fully 
illustrated in this work. 



Colburn^s Introduction to Jigehrcu 

Those who are competent to decide on the merits 
of this worl<, consider it equal, at least, to either of the 
others composed by the same author. 

The publishers cannot desire that it should have a 
higher commendation. The science of Alffebra is so 
much simplified, that children may proceed with ease 
and advantage to the study of it, as soon as they have 
finished the preceding treatises on arithmetic. The 
same method is pursued in this as in the author^s other 
works ; every thing is made plain as he proceeds with 
his subject/ 

The uses which are performed by this science, give 
it Si high claim to more gervetal attention. Few ofthft: 



ii 



4 ■* 



,f - / ) 



4 



r. 



/ 
^ 



i^o- 



/ 



1 



£ ' ^ 






6 



ci 






/^/ / /'-. 



/ o 






I > :i 5 t 



/ 



> 

/ 



/i^ 



Ci 



- d> 




£:. ^ 









L ( 



? /' i- - 5' ■■ / - " 



' / -^ 



< ( V 

1. 









/ IT -' 



■ ■ / 

t 

•^ / 






6 







I 



